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LIST OF ACRONYMS/ABBREVIATIONS 

AOC Area of Concern 

BTEX Benzene, Toluene, Ethylbenzene, and Xylenes 

EDB Ethylene Dibromide 

FS Feasibility Study 

GC Gas Chromatograph 

GPM Gallons per minute 

LEL Lower Explosive Limit 

MMR Massachusetts Military Reservation 

OVM Organic Vapor Meter 

ppb Parts per Billion 

ppm Parts per Million 

psi Pounds per square inch 

PVC Polyvinyl Chloride 

RI Remedial Investigation 

SCFM Standard Cubic Feet per Minute 

SF 6 Sulfur Hexafluoride 

TOC Total Organic Carbon 

TPH Total Petroleum Hydrocarbons 

USEPA US Environmental Protection Agency 



FS-12 PILOT STUDY 
SUMMARY OF RESULTS 



1.0 INTRODUCTION 

A series of pilot studies were conducted from August 23, 1993 through October 1, 1993 to obtain key 
design parameters required to finalize an extraction system being designed to remediate a jet fuel source 
area that has been identified beneath a former fuel pipeline at Area of Concern (AOC) FS-12 at the 
Massachusetts Military Reservation. Source removal at AOC FS-12 is being conducted as a Time Critical 
Removal Action in accordance with the National Oil and Hazardous Substance Contingency Plan 
(reference letter from Daniel W. Santos to Mr. Paul Marchessault, dated June 28, 1993, Subject - Removal 
Action - AOC FS-12). The pilot studies were conducted to evaluate the implementability and 
effectiveness of air sparging, soil vapor extraction and free product pumping technologies for remediation 
of petroleum contaminated soil and groundwater in the AOC FS-12 source area. 



1.1 GEOLOGIC SETTING OF THE FS-12 PILOT STUDY AREA 

The pilot study area and the area of the full scale soil vapor extraction/air sparging system is located 
entirely within the Mashpee pitted plain. Previous investigations and recent subsurface data, indicate the 
substrata consists of outwash sands and gravels with discontinuous lenses of fine sand, silt and clay down 
to at least a depth of 130 feet below the water table. In previous investigations these lenses were 
encountered below the study area at depths of 170 feet below grade. Data regarding the underlying basal 
sediments and bedrock are not available for this area. The geologic cross sections that were prepared as 
part of the Remedial Investigation Report are included in Appendix K. 



1.2 HYDROGEOLOGIC SETTING FOR THE FS-12 PILOT STUDY AREA 

The study area is underlain by the Cape Cod Aquifer. Locally, the sands and gravels of the aquifer serve 
as a primary source of drinking water source for municipal and residential water supply wells. The aquifer 
is unconfined with an average depth to water in the study area of 90 feet. The water table is exposed at 
the surface in Snake Pond, which is south-southwest of the study area. Groundwater flow in the study 
area is generally to the south-southeast with a estimated horizontal velocity of 0.15 ft/day. Reported 
horizontal hydraulic conductivities in the area range from 150 to 400 ft/day. 
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EXTENT OF CONTAMINATION 



The pipeline leak has created an area of contaminated soil of approximately 11 acres. Figure 1.1 details 
the horizontal extent of the soil contamination. The vertical extent of the soil contamination is a 10 to 
20 foot layer above the water table. The estimated amount of residue hydrocarbons in the soil across the 
11 acre site is approximately 395,000 pounds. 

During the December 1992 to January 1993 free product site investigation thin levels of floating product 
ranging in thickness from 0.06 to 0.67 feet were detected in six wells. Figure 1.2 delineates the extent 
of the floating product from the free product site investigation. These wells were rechecked again during 
the pilot study activities and only two wells (WT-13 and LWA-1) had any measurable thickness of 
product Additionally, all of the wells installed as part of the pilot study were free of product A review 
of historical water level data (Figure 1.3) indicates that the groundwater levels were at historic lows during 
the December 1992 time frame. The groundwater levels were approximately three feet higher at the time 
the pilot studies were conducted. One explanation of this phenomena is the smearing of the product as 
the water table rises, thus leaving a zone of contaminated soil below the water table and no product 
remaining on top of the water table. 

Analysis of groundwater samples taken during the product recovery pilot study indicate that the 
groundwater underlying the contaminated soil has also been impacted by the pipeline leak. These samples 
were analyzed for BTEX and EDB and were taken from well PR-1. A summary of the results are 
tabulated in Table 1.1 below. 



TABLE 1.1 - GROUNDWATER ANALYSIS RESULTS FROM 
PRODUCT RECOVERY PILOT STUDY 


:i;;cpMpou>n>.:: : ■■ 


Maximum Cone, 
<ppb> 


Minimum Cone 
(ppb) 


Benzene 


68 


9.7 


Toluene 


13000 


6100 


Ethylbenzene 


1300 


580 


Xylenes 


4870 


721 


EDB 


ND 


ND 



Previous investigations at the FS-12 source area indicate similar problems with contaminated groundwater. 
The levels of BTEX and EDB from these investigations were similar to the product recovery test results. 
See the Draft RI Report for the FS-12 Study Area, dated December 1993, for additional data. 



RESUUrS.MMRJreh/April 21, 1994 




FIGURE 1.1 SOIL CONTAMINATION 
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Figure 1 .3 USGS Groundwater Levels 
MMR-Cape Cod MA 
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2.0 AIR SPARGING PILOT STUDY 

2.1 PILOT STUDY LAYOUT 

The air sparging pilot study was conducted north of the contaminated area near the L-range. One existing 
well (WT-6) was used as a monitoring point and three additional wells (OW-3, OW-4 and WT-20) were 
installed for monitoring points. One air sparging well (AS-1) was installed for the pilot study. Figure 
2.1 shows the locations of the air sparging pilot study wells. Table 2.1 shows the distances from the 
monitoring wells to the sparging wells. 



Table 2.1 


weH 


distance to Sparging 
Weo AS-1 item 


OW-3 


33 


OW-4 


61 


WT-6 


87 


WT-20 


144 



2.2 AIR SPARGING PILOT STUDY SYSTEM DESCRIPTION 

The air sparging pilot study system consisted of the following: 

one sparging well (AS-1) and four observation wells (OW-3, OW-4, WT-6 and WT-20) 

a 125 Standard Cubic Feet per Minute (SCFM) air compressor, 

the tracer gas Sulfur Hexafluoride (SFg) cylinder and controls, 

valves, gauges, and flow meters for controlling and monitoring the system. 

pressure transducers, datalogger and air sampling equipment, 

submersible pump and controller for groundwater sampling, 

diesel generator to provide power for the sampling pumps. 

Figure 2.2 details the air sparging pilot study system. 
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FIGURE 2.1 LOCATIONS OF AIR SPARGING PILOT STUDY WELLS 
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FIGURE 2.2 AIR SPARGING PILOT STUDY SYSTEM 
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2.2.1 Air Sparging and Observation Well Descriptions. 

The air sparging well was constructed of 2-inch diameter schedule 80 PVC riser with 10 feet of stainless 
steel screen. The top of the well screen was placed 60 feet below the water table. The existing water 
table weU WT-6 was used as one of the observation wells for this pilot study. The other three observation 
wells were constructed of 2-inch diameter schedule 80 PVC risers with 20 feet of stainless steel screen. 
The top of the each screen was placed 10 feet above the water table. The boring logs, monitoring well 
construction logs and well development logs from the installation of the wells are included in Appendix 
A. 

2.2.2 Air Compressor and Associated Equipment 

The air compressor that was used during the pilot study was capable of delivering 50 to 115 SCFM at 
pressures that varied from 32 to 40 psi. The air compressor was connected to the air sparging well by 
means of a 3/4-inch diameter hose. The air flow was monitored by a pressure indicator and a flow meter. 
The total air flow was controlled by a 3/4-inch diameter needle valve that was located downstream of the 
SF 6 tubing tee. 

2.2.3 Tracer Gas 

SF 6 was used as the tracer gas for this pilot study. SF 6 is a inert gas that is not normally found in the 
environment. It is a non-toxic material and its easy detection made it an ideal candidate for use as a tracer 
for the air sparging pilot study. 

The analysis of sulfur hexafluoride supporting Air Sparging pilot study was done by using a Thermo 
Environmental Instruments Inc. Model 621A GC equipped with a six feet 1/8" OD stainless steel column 
pre-packed with 100 mesh molecular sieve for gas analysis, an Electron Capture Detector, a Linear Model 
142 external strip chart recorder with the full scale span from 1 mV to 100 V for signal recording, and 
a PHOTOVAC 380241 digital flowmeter for carrier gas flow rate calibration and monitoring. The carrier 
gas was an instrument grade 5% methane in argon purchased from the Air Product Inc. An one ppm 
certified master sulfur hexafluoride in nitrogen purchased from Scott Specialty Gases, Inc. was used as 
stock standard gas for GC calibration and quality assurance. Tedlar bags were used as standard gas and 
sample containers. Gas tight syringes at different sizes were used for standard and sample transferring. 
The GC operation settings were oven temperature at 75 °C, column head pressure at 20 psi, and carrier 
gas flow rate at 24.0 ml/min. Calibration was done every morning prior to the sample analysis using a 
set of 10 ppb, 100 ppb, 250 ppb, and 500 ppb of sulfur hexafluoride prepared daily. Calibration curve 
was then established for qualitative and quantitative analysis. Sample dilutions were made when necessary 
to lower the response signals into the calibration range. The peak height method was used for data 
interpretation. 

The SF 6 cylinder was connected to the air supply line with 1/4-inch tubing. The SF 6 was added to the 
air flow at a rate that would give a concentration of approximately 50 parts per million to the air being 
injected into the air sparging well. A sampling port was added to the main air supply line after the tee 
for the SF 6 tubing and the concentration of the SF 6 in the air was verified by GC testing. The SF 6 flow 
was controlled with a pressure regulator valve attached to the gas cylinder and by a needle valve added 
to the 1/4-inch gas supply tubing. The flow of gas into the air line was monitored by a rotameter added 
to the 1/4-inch tubing. 
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2.2.4 System Operation 

The pilot study was performed to established the following parameters: 

• Radius of influence of the air sparging well at different sparging flow rates, 

• Optimum flow rate and pressure, 

• Dissolved oxygen levels in the groundwater and oxygen and carbon dioxide levels in the 
vadose zone air directly above the water table. 

The system was operated with various flow rates and pressures. Row rates were adjusted from 50 to 1 15 
SCFM and the corresponding pressures were from 32 to 40 psi. The system was operated at least six 
hours at each flow rate. 

2.2.5 System Monitoring 

The three observation wells (OW-3, OW-4 AND WT-6) were monitored or sampled for the following 
attributes during system operation: 

Water level changes in the observation wells were monitored and recorded before, during, 
and after system operation with a datalogger. Water levels were monitored after operation 
until they stabilized 

Air pressure changes in the observation wells were monitored and recorded continuously 
during system operation with a datalogger, 

• Air samples from the observation wells were collected and analyzed for oxygen, carbon 
dioxide and sulfur hexafluoride before system operation and every hour during system 
operation. After the system was shut down air samples were taken every hour for a 
period of at least two hours and analyzed for similar parameters. 

Groundwater samples from the observation wells were collected and analyzed for oxygen 
and carbon dioxide content before system operation and every hour during system 
operation. After the system was shut down groundwater samples were taken every hour 
for a period of at least two hours and analyzed for similar parameters. 

Monitoring well WT-20 was used only to monitor water level changes during the 100 and 1 15 SCFM flow 
rates. 

Figure 2.3 shows the observation well monitoring details. 



RESULTS.MMRAeh/April 21, 1994 



r 



1 n=i 1 1= 



1/4" TUBING 



AIR 

SAMPLING 

PUMP 



\yT 



AIR 

SAMPLING PORT 



REDI-FL02 X GROUNDWATER 
CONVERTER ~^ r ~ SAMPLING PORT 



D-^- 



DATA 
LOGGER 



/" 



AIR-TIGHT 

SEAL @ WELL HEAD 






PRESSURE TRANSDUCER FOR 
MEASURING SUBSURFACE AIR 
PRESSURE CHANGES. 



- 2" OBSERVATION WELL 



PRESSURE TRANSDUCER FOR 
MEASURING WATER LEVEL 
FLUCTUATIONS 



■ REDI-FL02 SUBMERSIBLE 
PUMP FOR GROUNDWATER 
SAMPLING 



FIGURE 2.3 OBSERVATION WELL-MONITORING DETAILS 



23 AIR SPARGING RESULTS 

The air sparging pilot testing was conducted for four consecutive days. The field logs for the air sparging 
pilot study are included in Appendix B. The data collected by the dataloggers and plots of the logged data 
are included in Appendix C. 

The pilot study was operated with increasing flow rates each day of testing. Table 2.2 below shows the 
operating parameters for each day of system operation 



TABLE 22 - OPERATING PARAMETERS 


' : BAY ;/ ' 


BLOW RATE 


INJECTION 

■ : tPRESSURE-'." : ' 

(PSD 


; DurjMion of Test 

^y.;-^H«as>^'. 


8/26/93 


50 


32 


7.75 


8/27/93 


75 


34 


7.32 


8/28/93 


100 


38 


7.00 


8/29/93 


115 


40 


6.15 



2.3.1 Air Pressure Changes 

The air pressure changes in the vadose zone were measured with transducers lowered into the observation 
wells and with the top of the well sealed. The results would indicate that OW-4 located 61 feet from the 
air sparging well was that most distance observation well to see major air pressure changes. Observation 
well WT-6 did show a discemable pressure change during the pilot study, but it was much smaller that 
the pressure changes measured in OW-4. Figures 2.4 and 2.5 show the maximum air pressure changes 
measured in each observation well. 
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Figure 2.4 Maximum Air Pressure Changes 
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233. DO MEASUREMENTS 

DO measurements were taken on water samples extracted from each observation well. The results indicate 
that the DO levels reached the saturation point at a minimum of 61 feet from the air sparging well. The 
DO levels did show a change at 87 feet but did not reach the saturation point Figures 2.6 and 2.7 
illustrate the changes in DO readings in each observation well. 



233 2 AND C0 2 MEASUREMENTS 

2 and C0 2 measurements were taken on samples of air extracted from the observation wells at the vadose 
zone. The samples were collected from approximately two feet above the water table. The 2 results 
indicate that the air sparging was successful in increasing 2 levels in the vadose zone to atmospheric 
levels. The C0 2 results indicate that the C0 2 levels in the vadose zone were reduced to close to 
atmospheric conditions. The injected air was able to spread out at least 87' from the sparging well. 
Figures 2.8 and 2.9 show the measured 2 and C0 2 concentrations in each observation well. 



2.3.4 WATER LEVEL CHANGES 

Water levels changes were measured with transducers lowered into each of the observation wells. After 
the first two days of testing an additional transducer was added in monitoring well WT-20. WT-20 is 
located 144 feet from the air sparging well. The testing showed substantial water table rises during the 
testing. The largest changes occurred in the closest two wells. Figures 2.10 and 2.1 1 document the water 
table rise results. 
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Figure 2.6 Maximum DO Readings 
Air Sparging Pilot Study 
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Figure 2.7 Maximum DO Readings 
Air Sparging Pilot Study 
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Figure 2.8 Maximum 02 Measurements 
Air Sparging Pilot Study 
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Figure 2.9 C02 Measurements 
Air Sparging Pilot Study 
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Figure 2.10 Maximum Water Level Changes 
Air Sparging Pilot Study 
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Figure 2.1 1 Maximum Water Level Changes 
Air Sparging Pilot Study 
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233 SF< TRACER GAS 

SF 6 was used as a tracer gas during this pilot study. The SF 6 was injected at a rate of 50 ppm into the 
injected air. The results indicated that the SF 6 spread throughout the pilot study area and was detected 
in large quantities even in the farthest well. The 50 ppm concentration that was used was much too high 
and the results could only be used as an indicator of the effect of the air sparging. The operating results 
and problem areas of each day of operation are included in Table 2.3. 



TABLE 2.3 TRACER GAS SYSTEM OPERATION 


. Test No* 


^i^lSij^ 


AS-1 50 SCFM 


Moisture from air compressor condensed and flowed into the rotameter 
before the SF 6 Tracer gas flow was started. The tracer gas flow was not 
enough to dry out the rotameter so the amount the tracer gas flow could 
not be measured. The meter was dried out for use the next day. 


AS-2 75 SCFM 


The compressor system was started and ran until the moisture was 
removed and then the tracer gas was added to the system at a 
concentration of 50 ppm. At 75 SCFM this was a flow rate of 18 
ml/min. The tracer was found in almost all of the samples. Most 
strongly in the closest two observation wells. Figure 2.12 presents the 
results. 


AS-3 100 SFCM 


Since so much tracer was found in the previous day's air samples the 
decision was made to not introduce any tracer gas this day and to allow 
the tracer to "flush" out the system. 


AS-4 115 SCFM 


The tracer was added to the system for two hours and the results are 
presented in Figure 2.13. The tracer was added to the air flow at a rate 
of 10 ml/min. This resulted in a concentration of approximately 18.5 
ppm of tracer gas in the air flow. 



The GC results for the air samples are included in Table 2.4 and Figures 2.12 and 2.13. 
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Table 2.4 Air Sparging Study Tracer Gas (SF6) Results 



AS1 0W3 0W4 WT6 

DATE SAMPLE ppm ppm ppm 

08/25/93 





AS3 


OW3 


OW4 


WT6 




DATE 


SAMPLE 


ppm 


ppm 


ppm 




08/27/93 


1 


4.563 


2.141 









2 


2.093 












AS2 




OW3 


OW4 


WT6 


Time 


DATE 


SAMPLE 


ppm 


ppm 


ppm 




08/26/93 




1 


1.521 


0.192 





10.2 


08/26/93 




2 


1.241 


0.201 


1.299 


11.2 


08/26/93 




3 


1.316 


0.231 


0.285 


12.2 


08/26/93 




4 


1.275 


0.233 


0.218 


13.2 


08/26/93 




5 


1.358 


0.295 


0.144 


14.2 


08/26/93 




6 


2.341 


0.488 


0.115 


15.2 


08/26/93 




7 


2.439 


2.456 


0.185 


16.2 


08/26/93 




8 


2.472 


2.472 


0.037 


17.2 


08/26/93 




9 


2.472 


2.472 





18 



AS4 OW3 OW4 WT6 Time 

DATE SAMPLE ppm ppm ppm 

1 2 0.672 8.5 

2 2.078 2.172 10.2 

3 2.063 2.218 0.125 11.2 

4 2.093 2.203 0.066 12 

5 2.093 2.031 0.021 13.5 

6 2.093 14.2 

7 2.093 15.2 

8 2.078 16 

9 1.969 17 



08/28/93 
08/28/93 
08/28/93 
08/28/93 
08/28/93 
08/28/93 
08/28/93 
08/28/93 
08/28/93 
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Figure 2.12 Air Sparging Tracer Results 
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Figure 2.13 Air Sparging Tracer Results 
115 SCFM Flow Rate 
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23.6 Summary of Results 

Table 2.5 shows the measured radius of influence measured by each of the different parameters measured 
during the air sparging pilot study. 



TABLE 2.5 MEASURED RADIUS OF INFLUENCE 


: ;, '"^^RAMEim ' 


EAD1US OF INFLUENCE 


Water Levels 


144' 


Tracer Gas 


87" 


Oxygen Levels in Vadose 
Zone 


87' 


Carbon Dioxide Levels in 
the Vadose Zone 


87' 


Air Pressure 


87' 


Dissolved Oxygen 


87* 



_^ 2.4 CONCLUSIONS 

The air sparging pilot study was an unconditional success. The pilot system was able to effect change 
_ in the water table as far as 144' feet from the sparging well. The dissolved oxygen and vadose zone 

oxygen levels were raised to saturation levels, which will greatly increase the opportunity for 
biodegradation of the contamination in both the groundwater and the vadose zone. The air stripping action 
of the air sparging will also transfer contamination from the groundwater and contaminated soils into the 
soil vapor which then can be captured by the soil vapor extraction system. The system will be effective 
to the depths needed to remediate the contaminated ground water at the FS-12 site. 
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3.0 PRODUCT RECOVERY PILOT STUDY 

3.1 PILOT STUDY LAYOUT 

The product recovery pilot study was conducted south of Greenway Road in the middle of the suspected 
free product area, as defined during the December 1992 through January 1993 free product investigation. 
The primary purpose of the product recovery pilot system was to determine if the floating product that 
was discovered during the free product site investigation could be recovered with a water table drawdown 
type product recovery system. Well PR-1 was used as the product recovery well during the study. Three 
observation wells were installed (OW-1, OW-2 and WT-17) as monitoring points. One existing well (WT- 
13) was also used as a monitoring point Figure 3.1 shows the locations of the product recovery well and 
the observation wells. Table 3.1 presents the distances from the product recovery well to the observation 
•wells. 



Table 3.1 


Observation 

■ ' Well ' 


"' Distance to Product ; : - ■ . 


WT-17 


31 


WT-13 


80 


OW-1 


117 | 


OW-2 


150 



3.2 PRODUCT RECOVERY PILOT STUJY^YSTEM DESCRIPTION 

The product recovery pilot study system consisted of the following: 



one product recovery well (PR-1) and four observation wells (OW-1, OW-2, WT-13, WT- 
17), 

a 75 gpm Grundfos groundwater depression pump, 
an ORS product recovery pump, 

an ORS controller to control the product recovery pump and to monitor the product tank, 
a diesel generator to provide power for the pumps and the air stripping system, 
two 55 gallon product drums, 
a trailer mounted ShallowTray™ air stripping system, 
a carbon polishing unit to treat the pumped groundwater before disposal. 



Figure 3.2 details the product recovery pilot system. 
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FIGURE 3.1 LOCATIONS OF PRODUCT RECOVERY AND OBSERVATION WELLS 



^K. 



hfr< 
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3.2.1 Product Recovery Well and Observation Well Descriptions 

The product recovery well (PR-1) was constructed of 8" diameter schedule 80 PVC riser with 50 feet of 
stainless steel screen. The top of the screen was placed 27 feet above the water table. One of the 
observation wells used for the pilot study was the existing water table well WT-13. The other three 
observation wells were completed specifically for this study and were constructed of 2" diameter schedule 
80 PVC risers with twenty feet of stainless steel screen. The top of the screen was placed 10 feet above 
the water table for each well. The boring logs, well construction logs and well development logs for wells 
PR-1, WT-17, OW-1 and OW-2 are included in Appendix A. Soil sampling was conducted during the 
installation of these wells and a summary of the analytical data is included in Appendix D. The analysis 
methods used for the soil analysis included: USEPA Method 8020 for BTEX, USEPA Method 418.1 for 
TPH, and USEPA Method 415 for TOC. 

3.2.2 Groundwater Depression Pump and Associated Equipment 

The groundwater depression pump that was used for this pilot study was a Grundfos model 75S50-8. This 
is a 4" diameter stainless steel pump. This pump can produce from 45 to 95 gpm of flow. The pump was 
connected to the air stripper system by means of a 2" diameter pipe. A flow control valve and 
groundwater sampling port were installed in the pump discharge line before it reached the air stripper 
system. Power to the pump and control of the pump was provided by the air stripper control panel. 

3.23 Product Recovery Pump and Controller 

The product recovery pump used for the pilot study was a ORS Small Diameter Filter Scavenger™ 
hydrocarbon recovery system pump. This pump uses a floating intake cartridge that can travel up to one 
foot during changes in the water table level. The intake screen is a specially treated, 
oleophilic/hydrophobic mesh that allows hydrocarbons to enter the cartridge and repels water. This pump 
is capable of pumping from 0.25 to 0.5 gallons of product per minute. 

The controller for the pumping unit is one specifically designed as part of the ORS product recovery 
system. It controls the product pump and it monitors the product recovery tank and will shut down the 
system if the tank becomes full. 

3.2.4 Air Stripper System 

The air stripping system used for treatment of the groundwater during the pilot study was a Model 2631 
ShallowTray™ low profile air stripper provided by Environmental Restoration Systems Inc. This unit was 
a trailer mounted unit that contained all of the necessary accessories to receive, treat and discharge the 
pumped groundwater. This unit can treat up to 90 GPM of flow and has excellent removal rates for 
BTEX components. The air from the stripper was routed through a carbon filter before discharge to the 
atmosphere. The treated groundwater was routed to a carbon filter unit for polishing before discharge. 
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3.2.5 System Operation 

The pilot study was performed to establish the following parameters: 

• the rate of product recovery, 

• the concentrations of BTEX and EDB in the pumped groundwater, 

the changes in the groundwater elevations due to the pumping of the groundwater, 
the effectiveness of the air striping system and carbon polishing system in removing 
contaminates from the pumped groundwater. 

The system was operated with groundwater pumping rates ranging from 50 to 82 GPM. 

3.2.6 System Monitoring and Sampling 

Data was obtained during the pilot study to evaluate the effectiveness and implementability of a free 
product pumping scheme. The data collected included water table level changes, product levels in the 
wells and product recovery rates. Samples of the pumped groundwater were collected and analyzed. The 
following are the sampling and monitoring activities that were conducted during the product recovery 
system operation: 

• Water table levels in the pumping well and in the observation wells were monitored and 
recorded continuously during system operation using pressure transducers and a 
datalogger. 

Product thicknesses in the observation wells and in the pumping well were checked and 
measured before the pumping was started and twice a day during the duration of the pilot 
study. 

Groundwater samples were obtained: 

- before the air stripper, 

- after the air stripper, 

- after the carbon polisher. 

These samples were taken twice a day during system operation and were sent to a fixed base lab for 
analysis for BTEX and EDB. The analysis methods used for the groundwater analysis included: USEPA 
Method 8020 for BTEX and USEPA Method 504 for EDB. 
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PRODUCT RECOVERY PILOT STUDY RESULTS 



The pilot study was operated for seven days, 24 hours a day. Table 3.2 shows the flow rates pumped 
during each day of the testing. 



TABLE 3.2 OPERATING PARAMETERS 


; -»- mr<"\- * * 


Bow Rate {gpm) 


9/16/93 


50 


9/17/93 


50 


9/18/93 


50 


9/19/93 


50 


9/20/93 


System shut down at 8:00 AM due. to 
equipment problems. 


9/21/93 


Start pumping at 82 gpm at 8:32 AM 
Reduced to 66.5 gpm at 4:08 PM. 


9/22/93 


60 



3.3.1 Product Recovery 

During the entire pilot study, floating product was not detected in the pumping well. The only product 
that was measured in any of the wells was 0.66 feet in LWA-1 and a sheen of product on the interface 
probe from monitoring well WT-13. 

3.3.2 Water Level Data 

The water level changes were measured with transducers and a datalogger in the product recovery well 
(PR-1) and four observation wells (OW-1, OW-2, WT-13 WT-17). Figure 3.3 shows the maximum 
drawdowns for each flow rate. The data collected by the dataloggers and associated plots are included 
in Appendix E. 
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Figure 3.3 Maximum Drawdowns 
Product Recovery Pilot Study 
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3.3.3 Groundwater Laboratory Analysis 

Groundwater samples were collected in three different locations in the treatment system. These locations 
were before the air stripper, after the air stripper and after the liquid phase carbon unit Table 3.3 
summarizes the results of the laboratory analyses for BTEX and EDB. Ground water samples obtained 
before the air stripper were analyzed for the constituents shown in Table 3.4. The complete laboratory 
results are in Appendix F. 



TABLE 33 GROUNDWATER SAMPLES - BTEX AND EDB LABORATORY 
RESULTS 


• ■/■ Santpte* : _:. 


Sampling Location 


Isiiipl 

(ppb) 


Toujene 
<PPb) 


£lhy!bes2toe 
tPI*> 


Xylenes 
(ppb) 


EDB 
(ppb) 


PRl-B-091593-1 


Before Treatment 


9.7 


11400 


1100 


4870 


BDL 


PR1-I-091593-1 


After Airstripping 


BDL 


39.7 


3.2 


23.7 


BDL 


PR1-A-091593-1 


After Carbon Treatment 


BDL 


BDL 


BDL 


BDL 


BDL 


PR1-B-091693-1 


Before Treatment 


30.1 


9050 


775 


3600 


BDL 


PR1-I-091693-1 


After Airstripping 


BDL 


52.8 


5.1 


31.5 


BDL 


PR1-A-091693-1 


After Carbon Treatment 


BDL 


BDL 


BDL 


BDL 


BDL 


PR1-A-091693-2 


After Carbon Treatment 


BDL 


BDL 


BDL 


BDL 


BDL 


PR1-A-091793-1 


After Carbon Treatment 


BDL 


5.4 


DBL 


2.3 


BDL 


PR1-B-091893-1 


Before Treatment 


68 


8000 


730 


3075 


BDL 


PR1-I-091893-1 


After Airstripping 


BDL 


7308 


6.2 


43.2 


BDL 


PR1-A-091893-1 


After Carbon Treatment 


BDL 


BDL 


BDL 


BDL 


BDL 


PR1-A-091893-2 


After Carbon Treatment 


BDL 


6.0 


BDL 


2.6 


BDL 


PR1-A-091993-1 


After Carbon Treatment 


BDL 


7.2 


05 


3.4 


BDL 


PR1-A-091993-2 


After Carbon Treatment 


BDL 


9.8 


0.6 


4.0 


BDL 


PR1-B-092193-1 


Before Treatment 


48.7 


6100 


590 


2400 


BDL 


PR1-I-092193-1 


After Airstripping 


20.6 


3800 


265 


1300 


BDL 


PR1-I-092193-2 


After Airstripping 


29.0 


13000 


1100 


4300 


BDL 


PR1-B-092293-1 


Before Treatment 


45.5 


10800 


1200 


4250 


BDL 


PR1-I-092293-1 


After Airstripping 


25 


1800 


190 


180 


BDL 


PR1-I-092293-2 


After Airstripping 


2.9 


1400 


150 


610 


BDL 


PR1-B-092393-1 


Before Treatment 


32 


10900 


1300 


4350 


BDL 


PR1-I-092393-1 


After Carbon Treatment 


2.7 


1300 


140 


510 


BDL 
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TABLE 3.4 GROUNDWATER SAMPLES - INORGANIC ANALYSIS 


, . ^Sattigje # 


pH 


;. : ' : ; ; Pts»ivia%. 

■.■■•■:;VOjiy«ea :: ': v - 

<xog/L) 


Dissolved 
(rag/L) 


Bistots^::- 

(mg/L) 


T<aal 


ipilliiiti 
: ;:-^m» ■■:■■: ; 


ASI-INORG-092193-1 


5.83 


4.40 


22 


1.46 


25 


131 


ASI-INORG-092193-2 


5.86 


5.72 


17 


1.26 


31 


1.45 


ASI-INORG-092293-1 


5.84 


3.80 


18 


1.17 


30 


1.43 


ASI-INORG-092293-2 


5.85 


3.20 


19 


1.24 


24 


139 


ASI-INORG-092393-1 


5.88 


4.63 


18 


1.24 


24 


1.23 



33.4 Operational Problems 

The air stripper and the carbon units were effective in removing the BTEX components from the 
groundwater during most of the pilot study operation. Some operational difficulties were encountered 
during the operation of the water treatment system and the laboratory results reflect some of these 
difficulties. The following were the major difficulties encountered: 

•The carbon tray filters provided with the air stripper to treat the off-gases experienced 
breakthrough of volatile compounds after only twelve hours of operation. Additional canisters of 
carbon had to be purchased and brought to the site to treat the air stripper off-gases. 

•The canister carbon filters used to treat the off-gases created higher back pressures on the air 
stripper than the carbon tray filters did and thus the effectiveness of the air stripper was reduced 
in removing volatile components at higher groundwater pumping rates . 

•The groundwater contained a much higher concentration of iron than was expected. The air 
stripper provided an unlimited supply of oxygen for the formation of ferrous oxide. The 
precipitated iron was then filtered out by the carbon units that were used to polish the groundwater 
prior to discharge. The iron precipitate totally clogged the carbon filters and made them 
inoperable after four days of operation. The pilot study was continued without this final treatment 
step because the air stripper was able to remove the BTEX components to below MMCLs. 



3.4 



PRODUCT RECOVERY PILOT STUDY CONCLUSIONS 



The product recovery pilot study was unable to recover any of the free product that was discovered at the 
site. Although free product is known to exist at the source area, previous investigations and measurements 
indicate free product is not uniformly distributed through the estimated source area, and the free product 
thickness measured in various wells vary with seasonal fluctuations in the water table. Based on results 
of the pilot study and observations of the free product behavior, free product recovery via a dual pumping 
scheme would not be feasible as part of the remediation of the FS-12 source area. 
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SOIL VAPOR EXTRACTION PILOT STUDY 



4.1 PILOT STUDY LAYOUT 



The soil vapor extraction pilot study was conducted south of Greenway Road in the middle of the 
suspected free product area as defined during the December 1992 through January 1993 free product 
investigation. One vapor extraction (PR-1) well was installed to conduct the study. Three observation 
wells were installed (OW-1, OW-2 and WT-17) as monitoring points. One existing well (WT-13) was 
also used as a monitoring point These wells were the same wells that were used for the product recovery 
pilot study. Figure 3.1 shows the locations of the vapor extraction well and the observation wells. Table 
4.1 presents the distances from the vapor extraction well to the observation wells. 



Table 4.1 


Obsetwatkai 


Distance t< Vapoi ! 
Extraction Well PR-1 (feet) 


WT-17 


31 


WT-13 


80 


OW-1 


117 


OW-2 


150 



4.2 SOIL VAPOR EXTRACTION PILOT STUDY SYSTEM DESCRIPTION 

The soil vapor extraction system consisted of the following: 

one vapor extraction well (PR-1) and four observation wells (WT-13, WT-17, OW-1 and 
OW-2), 

• a 280 scfm blower system, 
a diesel powered generator, 

• carbon canisters for emissions control, 

• pressure transducers and a datalogger. 

Figure 4.1 details the soil vapor extraction pilot study system. 
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— . 4.2.1 Soil Vapor Extraction Well and Observation Wells Description 

The soil vapor extraction pilot study was conducted in the same wells used for the product recovery pilot 
The vapor extraction well (PR-1) was constructed of 8 inch diameter schedule 80 PVC riser with 50 feet 
of stainless steel screea The top of the screen was placed 27 feet above the water table. One of the 
observation wells used for the pilot study was the existing water table well WT-13. The other three 
observation wells were completed specifically for this study and were constructed of 2 inch diameter 
schedule 80 PVC risers with twenty feet of stainless steel screen. The top of the screen was placed 10 
feet above the water table for each well. The boring logs, well construction logs and well development 
logs for wells PR-1, WT-17, OW-1 and OW-2 are included in Appendix A. Soil sampling was conducted 
during the installation of these wells and a summary of the sampling results and the laboratory data is 
included in Appendix D. 

4.2.2 Blower System 

The blower system that was used for the pilot study was a Pilot Test System by Environmental Restoration 
Systems, Inc. This system was a portable, 5 horsepower, 280 scfm system that was specifically designed 
for pilot studies. The system was mounted on an aluminum frame and features the blower, air filter, 
NEMA starting switch, all stainless piping, full range of vacuum gauges, discharge pressure gauge, 
temperature gauge, inlet and discharge air flow sensor gauges, and discharge sampling port. 

The blower was connected to the well with a 2 inch diameter vacuum line. The exhaust from the blower 
was routed through two carbon canisters before being released to the atmosphere. 

. ^~ 4.23 Diesel Powered Generator 

The blower required a source of three phase 230/460 volt power. This power was provided by a portable 
diesel generator. The generator was sized to provide the power requirements for the blower. An auxiliary 
fuel tank was leased with the generator so that an additional source of fuel was readily available at the 
site. 

4.2.4 Carbon Canisters for Emission Control 

The emissions generated during the pilot study were directed through two vapor-phase carbon canisters 
connected in parallel before being released to the atmosphere. The canisters were able to reduce the 
contaminants in the extracted vapors by at least 95%. 
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4.2.5 System Operation 

The soil vapor extraction pilot study was performed to establish the following parameters: 

• radius of influence of the vapor extraction well, 

• air permeability of the soil, 

• soil vapor effluent concentrations 

• Oxygen and carbon dioxide levels of the effluent 

The system was operated at 110 scfm, 150 scfm and 180 scfm flow rates during a four day period. 

4.2.6 System monitoring and Sampling 

The following are the sampling and monitoring activities that were conducted during the soil vapor 
extraction pilot study system operation: 

• Air pressure changes as a result of the vacuum placed on the extraction well were 
measured in the observation wells and the extraction wells. Pressure transducers and a 
data logger were used to collect this data. 

Gas samples were taken from the soil gas sampling port and were sent to a fixed base lab 
for analysis. 

The extracted soil gas was analyzed in the field on a hourly basis for oxygen, carbon 
dioxide, methane, LEL, and organic vapors. 

The effluent from the carbon canisters was checked on a hourly basis during system 
operation with either a HNu or an OVM meter to verify that "breakthrough" of the carbon 
had not occurred. 
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4.3 SOIL VAPOR EXTRACTION RESULTS 

The soil vapor extraction pilot testing system was operated for four consecutive days. The field logs for 
the soil vapor extraction pilot study are included in Appendix G. The data collected by the data loggers 
and plots of the logged data are included in Appendix H. 

The pilot study was operated with increasing flow rates each day of testing. Table 4.2 below shows the 
operating parameters for each day of operation. 



TABLE 43, - OPERATING PARAMETERS 


TEST NO. 


BAY 


FLOW RATE 


:;.VACtIUM:.6H 

vWEL03EAD'::i:. 

(CNOFHjG) 


■ LENGTH;OF 
OPERATION 


VES-1 


9/28/93 


100 


0.6 


3 


VES-2 


9/29/93 


150 


1.8 


8 


VES-3 


9/30/93 


180 


2.9 


8 


VES-4 


10/1/93 


180 


2.9 


5.5 



4 3.1 Air Pressure Changes 

Each observation well was monitored with a transducer and datalogger to measure air pressure changes 
in the wells. The results were very conclusive for the two closest wells (WT-17 and WT- 13). These wells 
showed a very positive and sustained response to the vacuum applied to the vapor extraction well. Both 
O W-l and OW-2 showed a response early in each test, but the pressure changes were not always sustained 
for the entire test Figures 4.2 through 4.5 record the field data for each test. Appendix H contains the 
data collected by the datalogger during the vapor extraction pilot study. 

The results for Test No. VES-1 showed rises in the air pressures during the total test time. The pressures 
should have dropped during the test and then increased after the blower was shut down. The pressure 
changes measured in well OW-2 were used as the background air pressure changes that occurred as the 
barometric pressure changed. The pressure changes recorded in OW-2 were subtracted from the changes 
measured in the other observation wells. These "corrected" air pressures were plotted for the 100 SCFM 
test on Figure 4.5. The "corrected" results approximated the results from the other tests. Changes in 
measured air pressures during the other tests, other than expected changes due to the applied vacuums, 
can be explained by changes in the barometric pressure, because the changes in each well mirror each 
other. 

Figure 4.7 records the vacuum pressure applied during the testing to well PR-1. In each case, the blower 
system was able to develop and maintain the vacuum pressure at the well head. The vacuums applied 
ranged from 0.5 to 2.9 inches of water. 
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Figure 4.2 Air Pres. Changes 1 0Oscfm 
Soil Vapor Extraction Pilot Study 



0.3- 


Aj 














s^kr\ i 
















mm 




.-.-IT* 










D 


!N^-—~- 




^ 


i\ 






& no 


W 








^ 






I °- 


■M 










^ .^'J> 




£ -0 4- 


y 






v 




^^ 






i 






V 






0.U 


i 






System Shutdown 


-0.7- 


» 










J 



3 4 

Time (Hours) 



- WT-17 WT-13 OW-1 



Figure 4.3 Air Pressure Changes 150scfm 
Soil Vapor Extraction Pilot Study 
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Figure 4.4 Air Pressure Changes 180scfm 

Soil Vapor Extraction Pilot Study 
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Figure 4.5 Air Pres. Changes 180 SCFM 
Soil Vapor Extraction Pilot Study 
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Figure 4.6 Air Pres. Changes "lOOscfm 
SVE (Adj. for Barometric Pressure) 
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Figure 4.7 PR-1 Vacuums 
Soil Vapor Extraction Pilot Study 
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4.3.2 Soil Gas Laboratory Analysis Results 

Soil gas samples were collected in vacuum canisters and sent to a fixed base laboratory for analysis. The 
results of the laboratory analysis are shown in Appendix I. Table 4.3 summaries the laboratory results 
of the twelve soil gas samples. 



Table 43 Soil Gas Analysis Summary from 
Soil Vapor Extraction Pilot Study 


V - Analytfc 


Maumura 


"f : ^r':'.-MaxjaHOT' : ' : "'-- 


Benzene 


ND 


ND 


Toluene 


llug/L 


18 ug/L 


Ethylbenzene 


0.93 ug/L 


2.2 ug/L 


Total Xylenes 


3.2 ug/L 


14 ug/L 


EDB 


ND 


ND 


TPH 


2200 ug/L 


3300 ug/L 


C2-C4 Hydrocarbons 


ND 


62 ug/L 


Oxygen 


3.8% 


7% 


Nitrogen 


82% 


86% 


Carbon Monoxide 


ND 


ND 


Methane 


ND 


ND 


Carbon Dioxide 


9.0% 


12% 


Ethane 


ND 


ND 


Propane 


ND 


ND 


Isobutane 


ND 


ND 


Butane 


ND 


ND 


Neopentane 


ND 


ND 


Isopentane 


0.008% 


0.014% 


- n-Pentane 


ND 


0.002% 


C6+ 


0.17% 


0.26% 


BTU 


8.4 BTU/CF 


13 BTU/CF 
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433 Soil Gas Field Measurements 

The extracted soil gas was analyzed in the field on a hourly basis for oxygen, LEL, carbon dioxide, 
methane, and organic vapors. Table 4.4 provides a summary of these field measured parameters. 



Table 4.4 Soil Gas Field Measurements 


h* /fWtt&MK*^' 


Minimum Reading 


Maximum Reading 


Oxygen 


3.1% 


5.6% 


LEL 


132% 


190% 


Carbon Dioxide 


8.7% 


12% 


Methane 


6.3% 


9.5% 


Organic vapors 
(Before Carbon) 


184 ppm 


234 ppm 


Organic Vapors 
(After Carbon) 


0.0 ppm 


13 ppm 



The readings showed slight changes as the pilot study continued. Oxygen levels in the soil gas slowly 
increased with each day of the pilot study. The LEL, carbon dioxide, methane and organic vapor 
concentrations all showed slight decreases with each day of the pilot study. The consistency of the 
extracted vapor concentrations detected during the duration of the pilot study indicate that the soil vapor 
extraction system will be able to remove a significant amount of the existing contamination. The existing 
high carbon dioxide readings and low oxygen readings would indicate that some biodegradation has been 
and is currently taking place. The combined air sparging/soil vapor extraction system will be able to 
provide needed oxygen to the microorganisms so they can make a contribution to the remediation of the 
site. 

4.3.4 Emission Control Effectiveness 

The carbon canisters were very effective in reducing the emissions from the soil vapor system. The 
minimum reduction was 94.4% and the maximum reduction was 100%. Two canisters containing 170 
pounds of carbon each were installed in parallel to treat all of the extracted soil gas. Breakthrough of the 
canisters was observed after approximately twelve hours of operation. 

4.4 SOIL VAPOR EXTRACTION PILOT STUDY CONCLUSIONS 

The soil gas extraction pilot study was a complete success. The air pressure measurement obtained were 
conclusive enough to predict the radius of influence of the extraction well. The laboratory analysis results 
and the field measurements taken during the system operation indicate that the soil vapor extraction 
technology would work extremely well in the outwash sands and gravel of the study area. 
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5.0 MICROBIAL TESTING 

Soil samples were collected during the installation of three wells (WT-17, OW-1 and OW-2) and sent to 
Microbial Insights, Inc. The analysis performed by Microbial Insights, Inc. were performed to determine 
if there was a resident active microbial community at the FS-12 site that could be used to help with the 
remedial action planned at the site. Two soil samples were taken from each well at depths ranging from 
76 to 87 feet below the ground surface. The samples were frozen after collection and shipped directly 
to the lab packed in dry ice. 

The purpose of the testing was to assess the health of the microbial community. The results would 
indicate that the samples from well WT-17 were very healthy and a increase in the available oxygen would 
greatly increase their growth rate. The results from the samples from OW-1 would indicate that the 
population in that well is under environmental stress from a toxic environment The results from OW-2 
would indicate that there is little biomass at that location. These results match very closely with the 
expected results based on the extent of the contamination. OW-1 is closest to the original spill and would 
have the most toxic environment for the microbial community to survive in. WT-17 is still in the 
contaminated zone but not as heavily contaminated as the OW-1, therefore there would be a abundance 
of hydrocarbons for the microbes to use as a substrate, but not enough to be toxic to them. OW-2 is on 
the fringes of the contamination and the levels of hydrocarbons would not be enough to encourage 
microbe growth. 

The complete report from Microbial Insights, Inc is contained in Appendix J. 
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BORING LOO | oi»wiNwwtu.NU.: ej^ -_±> ___^ | Page I of 

. installation: Myg J Site: g^w-7/ ,- 

~ Protect No.: ^ 7SO<ctV3 ' < ^l G lent/Pro lect U^e^p-/yp /m^-£> -- w ^ft^S 



HAZWRAP Contractor fVs~r^. iDrlo Contractor: 9>S-X- | Driller b^ gvt-^ ,, 

Drlo Started: */'»&3 UZ:H° -g.m) I Drlo Ended: g/*^«?J (/feS?-gm)lBoreholedla(s): t^s --de, 
Prig rietnod/Rig Type: cjs\er-"l^" U**\<r~.> -cs4-«->~ fr^^s- . . ^ijwzs .-.woU. X^K ^ 
Logged by (^v ( MM I E-Log ( Y /fQ From _to . | Protection Level: "b 



K o** Wfo /s^s* Llthologtc Description 



. /o - 
£«- 
3« - 

' Mo. 

<°- 

10- 
■ «0- 

t3t>- 

;yo- 

- tfo- 

\(tO - 



X f*0 sp»->-H~ -»f « er ^-5 . CO+4>a» G-.S o»il«-f 



'CO 



-£fc - io-7'6t^T) 



£t^*J2 ; 14-. U N 
cobWe/'fcjcv lie- siafi-} 



&J 



4f 




£L_^ 









*k 



o**' 






U - Thin Wall Tube R • Rock Coring _ 

S- Split sooort tube) 0-Otner 

(^Cuttings Notes: 



. Field G/CCMake/Mod.). 
G/C Optr.: 



MONITORING WELL CONSTRUCTION LOG -^S 1 a 



WELL NO.: CMaj-3 



Installation M*AR- 



noara Flush Mount 



REV. DATE: MAY 1990 



Pro lect No.;*''* c '* ,y f7-| Client/Pro lect H-Vr2j^rz,A-p / v^ wxET 



I Site: oui-3> "" 



HAZWRAP Contractor. A-SX. 



Comp. Start: ?//»/<)? ( n :io _E_jn) 

Built By: Ztx t\- £»KtT) ft-sx (C-<^ , /w*k5~ ~ 



Prig Contractor: fi f,^ ]- 



Comp. Ere: -yMh^ 



Depth BGS-SiiS"' 






I 1 

5 % 



3E 



i i 



^•u- msm -- 



L l^feyi 



|TT>.ic»-i | ~ 

(loO.S) 






= 1 



§ 



2 = 



i^/.jf 




E^i 



Borehole dia. 



Well Coord.: _ 



-£-JDL 




PROTECTIVE CSG 

Material / Tvot ***J^Sl " x W» i.sfrle^ 



Depth BGS_^iiS_£f-__ 

^Watertight O-Rlng^ 

SURFACE PAD 

Composition &Sl» Z y 2. Pj- if ^ >kqU a*~e*4 - 
, Breathes With Vadose Zone @N) 

RISER PIPE -v - 

Tvo# ^keJj**. ?Q ?Vd- (SecU^) 

rHam»tT "2--^^ •_ 

Total Length (TOC to T06> *w*»cc. - n.'f _ 

Ventilated Cap <Y<jh> Pvc^i^-^ . 
GROUT . y , f 

ConralUoni Proportions '- e ^ «~V&e».4^4<_ - 



Hb^ 



?^^<LT^ 



Tremied (£>N> s/i) wiHv i g„ c 3?o ,u /*W 

Interval RfiS S<wk >'^- <P«~-"^-«~--,'W-'--*> < d J 



CENTRALIZERS ( Y CS) 
Depttts) topC 



"<-f"«- -K> -jo, 



Type 






4^7 



75773- 



Setup/H/dratton ttme_iI_£££ t _voL Fluid AddedS^oJ?- 
Tremied C^JC© ? o+-^U 

FILTER WO^ "^* "^ 

TVPt VMoWt- ■» I VW«sk ^ncc-<x- - 

Amt Lfe*d J!' 5 •»** ftco >Wff/s<T" 

Tremied 
Source_ 



r^<^~<-e 13.£.:Q 



Typ< »s-f^-i~ te-Ss 3±**JL 



C UoVwyJOv 3 __ 



Diameter 2-v.mU 



Slot Sl2e &Tvct o.gi-^- 
Interval ass ?3.ifc- 



c^w4tAvf<!N5 



|o3,8^ 



Bottom Cap CY>N> ic$. 89 - iou.it. 

BACKFILL PLUS ^ V ' £V /00.1*.- 101 • - 
Material ekO-ioc- -jq^. coU^ps^ 



Setup/H/drattcn time */A- 
Tremied (YAJTJ) 



6k> 



ADVANCED SCIENCES, INC. 



^r^JJAje^ I 



y^^R. g,<ro£ *- ~^2_ 



WELL DEVELOPMENT LOG 



WELL NO: &u*J-3 



Installation: /nr*(\ 



Site: g^fce^w^ TM . 



Project No.^ "I -So- <o^ . 3 - o 



Dev. Start: f/a-z./f? / ; jt |Dev. End: ? /?»-/? 3 //5"^5 



Csq Dia: ^-m^A 



Developed by: <S> Ma^Mr ( /V-SxQ g -^V. aJg«. L& fc 3$) 1 Dev. Rig ( Y / N 



Dev. Method: 2--\\.d^ ^A-€-M~yVe_-. • rub ^w^^-risCe, y^yw-^> COy-v^vJjFa-r-) w /t - 




^^--j 



■* c^r-e. <w 



r4V^ \o£ ■ 



<-evvs- c cj<T 



Nre-e^fnarvv S ecF 1 r^e-t^-rtrvv. . 



Equipment: 



o^ 



Pre-Dev. SWL: _Z^i£_L_s^5Maximum drawdown during "pumping: ___±[Zd__ ft at Wa """ "^"opm 

/. S^J(/t,,yx gpm 



Range and Average Discharge rate: 
Total quantity of material bailed: _ 



dt- 



Total quantity of water discharged by pumping: 



£7 ^JP- 



Disposition of discharge water: 



c$e- 



■h *l,,~h<Jr 



>^ //32 .Trv^ p«r^f> (^f <T-£ &- c&&*+**^ 

//33 f»s**f>t*j — /,rj-^'^- 



Time 



Volume 

Removed 

(gals) 



//3«/ 

//3? 

it Ho 

*3 

f/5l 
//SH 



- 3 

- 6 



Water 

Level 

ft. BTOC 



rJ/A 

far ix 

A//A 






Turbidity 



/JO 



If.brn. 
<&i;.-f<~H 



^X 






J j-^ -517-;- 



Clarity/ 
Color 



^~-r- 



Temp 
*C 



/3-7 

V3^ 

/3-3 



C3i 
£-3<? 
4-37 









P H 



-flF 
^3f 



*0 




"-Y 



/— / 



FM0NWE13 



"J*»0 3/9 
-<pog/Meu)D/9 p(»i j " 



§ 



j»WO-0 (»qni)uooas inds - S 
" 6utJ03 5(Doa • « >qnineMUHU - n 






% 



c 



HT> 















~7 ^S"?of;, L<>\ - <£jl 



(C3 JO , lo / - c=«- 






r*£ 






f^M' 



^v« M 



. 0// 

- (LSI 
■°h 
• ol 
-ol. 

oh 



* 6 *%*.**■ 






jfi 






J "^-^^ -^><Xua|UJQ| UOjOeJlUOQ D1JQ J rXSJJ Joi^UOp dVbMZVH 



y* 






-jo- 



=•5; 



^-)-~ r-o<? "ON T13M/9Nia09 



ooT9Niaog 



066 1 AVW -Jiva A3d ~Z €.-?**»« : -^ VH2U 



-Ss^lcUc^ '• 3~»K « 3<L REV. DATE: MAY 1990 

MONITORING WELL CONSTRUCTION LOG — ^tanaaro Flush Mount' 



WELL NO-: ow -H; installation in^Me: 

Protect No.^ s °-,flft I Client/Prelect FM^u,g>P//vim^ 

Ui7\iAlDrnMrvtw ft <~ T" Dria C 



lSltrgx^-4 



HAZWRAP Contractor ft-^x: 



Prig Contractor: 



Comp, Start: e/(<jtf3> 



( 13 :K2. ^_m) 



Comp.En}: $/(<?/<? 3 



-£-mL 



But it By: Be-:£- Ct>. <j^^») 4-s~x, (o^)' 




— \TT>.lo<,,<!\ 



WellCooni:_ 



.^^Si^hr*." 



I.^-Phk^ 



PROTECTIVE CSS 

Material / Type 

Dlameter__2i22-E4^ 

Depth BGS " ''S ^r , 

watertight 0-Rlng &H) W*«J- \*&. 

SURFACE PAD \ 

CofrcositlM&Slre 2.Y a Cf 7 =H-m c^e*^ 
Breathes With Vadose Zone <(Y>N) 

RISER PIPE , . x 

DlameterZHIES 



Total Length (TOC to TOS). 
Ventilated Cap (Y/N) 
GROUT 



^X>t^&>r<JC~ -fat ?3, jo 






Tremied (Y/N) "^ ~ 3o ° *** -*"• ** 
Interval «« ^urQ^oe - nR.3 ' 

CENTRALIZSRS ( Y <§) , 

Depths) ^-^ N/A 



Source "tAicsO?* ^ V»e.x") 



(£0 Ito/gKfQ 



Setup/Hyoratton time <=>• * «K- Vol. Fluid Added-^-X 
Tremied <Y/(fT>) ^fc~'^ 



FILTER PACK 

Amt 1*^1 6.SICS. Cite II^/SC.^ 

Tremied (Y/gP 

<^.f^ A/t<rn€L ( ?,fc^^) _ 

Gr. Sl2e OtsL ^^^wv/ cq^jc 

SCREEN f , -. 
Type .yVcwiWs'.yVq.g-.r <rV"-g. (JgfaVvwrg-w ) 
Diameter -z.~ \*o^ 

Slot Sl2e & Tyo Q-cu,a^ c^^V^vre-M-5 

Interval Rfifi ?3.3o - ton, «.<? 



Bottom Cap Q> N ) /oi,,^-/^^ fr«) 

BACKFILL PLUS /'6.i8 -J**'* C **^ 
Material A -*rW ^^> ^^^ 

^fi^/H^rtratlan ttm* WA 



Tremied (Y/(fr> 



&yc» 



ADVANCED SCIENCES, INC. 



PU 



^ 



c . v^VMR B.c^X^S"L _~ 



WELL DEVELOPMENT LOG 



VELLNO: Qtjj— H 



Installation: MtAXK 



Site: Ouo-M W\W R. 



Project No. RHSO ■ <CM .3 - €>R 



Dev. Start: "g/e.^3 



1 Dev. End: %> /z-"2- /q 3~ 



Csq Dia: 'Z - > v\ c_K 



Developed by: g£^ ( C ■ "TW <cJLQ ~ (V5 X CG- • l^\o.y yx<^r 1 Dev. Rig ( Y <ft> 



Dev. Method: 2-^vJ^ .^XejJkrvc. ^ bv^fccSiUg. gv^p C^r^^cLspo^ 



V 



olvwv-«_S 



3 ve>' 
Equipment: 



~<a <-vct-T\ va-essS-^v^yg^o^" 



I: 



"4X^v<ae 



:: ye Wv^<l. ^ /o^ , -2-g 7t> — 93-35 dS^O = /^.,?3 ' >r o ■ '<°^<t 



■^ 






u. 






^3.3S , 



Pre-Dev. SWL: ^7 j 3 ^ Maximum drawdown during pumping: _j£iZd__ ft at w ' ^ gpm 

Range and Average Discharge rate: -~ A 5" ^.s™ ^- "TO * ^ ~^<//*ii ^ gpm 

Total quantity of material bailed: /y ^ 

Total quantity of water discharged by pumping: 36 'y^-K 



Disposition of discharge water: 



cJ* 



2>e. 



z 3^ r> u, ~p 



■/0/3 r<^ -25«^C.b e~+- b~dlC -fo ~/. S$e-Q/^ 



'■ s v& 








Volume 


Water 














Time 


Removed 
(gate) 


Level 
ftBTOC 


Turbidity 


Clarity/ 
Color 


Temp 
*C 


P H 


Conductivity 


Remarks 


loi^ 


-2.. ( 


n/A 


ye* 


/-r-W 


fs.i 


sm 


?f 




ion 


~<J.1~ 


*jfA- 


y« 


//.-fern 


N't 


S,i2 


ss 




(oZo 


~t>.3 


AJ/A 


.*/,', 3 kf- 


IA //• /%f 


Mfi 


C.ol 


92- 




ro-?H 


~ /a. 


Aj/fir 


7V. c/croiy 


^.iKy,^ 


/</.C 


6*o<i 


<JO 




ro3V 


-/5 


ra/A 


/r~ce 


Si,. /-./AJ. 


/2.Z- 


G.iV 


f\ 




lolC 


~2/ 


*J/A 


v.ST,.+r. 


^T //<r / 


/S.2~ 




l^ 




/*3<? 


--S*&26 


/j/A 


oZ-o-v 


of-cju- 


13.5 


^ 




/o<JL 




n/a 


<J**s- 


c^-t-v- 


I3M 


6-i0> 


SI 




foH^ 


-3H 


rjjA 


c^t^^r 


<U«.<LS- 


/3-S 


o-n 


SI 




/oV$ 
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f uv nP 


«~ Z'Zy- 
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5 e - 
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(&?**, 



BORI N6 LOG 



installation: MMK 



•^eUl, g - & fc; ; MVHR. ^5,-LRgv, DAT g. MAY iqqq 

| BORING/WELL NO.: PR- \ 1 Paqt.l nf i ~ 



Protect No.^"* 50 '^'^! CI lent/Pro lect: tM2.^*gyp / A\vM-^ 



Site: Pl-\ Gree^ 



"gd.Aoe* 



HAZWRAP Contractor ft-szn_ 



Prig Contractor g>£^u- 



iDrtller ^ ,3g^-o4-^r(lp 



Drio Started: o/**rO ('Sroo _gm) I Drip Ended ill! J 3> (/o:<s Jim)l Borehole Ola(s>. ~ ig-i*ok 



Prig nethod/RigType. Qtvig -^3 / g^-me^ j^b H-S^-_s- — '- 



Logged by: <S- flAo^Kcr- 




E-Log ( Y /<^f)) From. 



I Protection Level: 



.<%# 



Llthologlc Description 



^viV> 4 *>> 



■ f o - 
■2-Q - 
"60 - 
l\C - 

• 6o- 

C?0 - 

-70 - 
' 8° - 
_ <?o - 

l<ro - 

HO- 

- [Zo • 
l3o ' 



tyt 



+rv fv.„ ,b|w<_ +t. v. 






•Tt> /2.S H- ■ 






^«jU -ivts*-^ c^T* 



cf^rvUv*-* »-oKvt+-^ , 



@ 14 -bo,, ; U,«k ©^o^^* lo/jsVy 






U - Thin Wall Tub* R ■ Rock Coring _ 

S-SolltSDOonUtjbe) 0- Other 

Note* 



^Cuttings 
— / 



. Field G/CCMake/Mod.).. 
G/C Optr.: 



MONITORING WELL CONSTRUCTION LOG 
WELLNO.: ?g-l I Installation; f/\MJ2- 
Project HaSr&r&fi 



-hgJA-bo cC fr*ie.03Z., REV. DATE: MAY 1990 "" 
Standard 



HAZWRAP Contractor frs 
Como. Start: 9li 1^3 



CI lent/Pro lect- V^v^^t-W^ / <**wz_ 



Built By: fr . Bco-H>ru^. Ch>l-?>>, G. frw^ 



Prig Contractor. t5.£jn 



I Site: rvMWg_ <3 tt ^.J^"1 










7 ^ 






(voVc-Uc_-Kgv\. 



m 






Uq-2- 1 



l^— i 



f~s^?i ITm 



fTIw| 



in. -? 5 ▼ 



TD:/£5 i " 



c*u*?*e. 



. 




GE3 



Borehole dla. 



Comp. End: 1 1 ^ /s 3 ' 
C*SX) 



( ^ : H° 



J^n4_ 



PROTECTIVE CSG 
Material / Type__^£_^; 
Diameter^ 



Depth BGS_i_LS2_ 



GUARD POSTS C£nTT~ 

No ^ ~ Type _££LL^£2^ 



_Weep Hole ( Y /jf) - 



SURFACE PAD ^^" W ^ e - 

Composition & Sl2# Z- * i Pfr ^^V. c^c^d 

RISER PIPE x 

Tvo# sc^^k &o pvc. LV^^LrruQ 

Dlamotor g-^oU ._ 

Total Length (TOC to TOS) 

Ventilated Cap (Y/N) 

GROUT V<ktc-Co— , ~ 

Composition & Proportli 

Tremled (Y. .., 
Interval BGS^l££^S^ 



*K3 PcW.M«. 'U.-W- 



^g ^^ ' y ^> ^ 



Type_ 



Source gftfiW.* fe-t-h^,.-^- . "S.<t3_ 

Setup/Hyoratlon tltM_ifiJiLs__Vol. Fluid Added^i. 
Tremled ( Y (u)) ~ 

FILTER PACK ( 6>o,2- - -ti8 <^ W 5 <0 

TyPt Mtfri'e. » t M«rk ^H^c^. 

AmtUsed 3e s <sy. 
Tremled ( Y <R) 
Source Mo<''< - "&£- 
Gr. Size Dlst ~^L\.~ 



Clot) Un/rK.^ 



Tyot .r-h^-* 1< --t- .rhs^ ( C«t\<^ 
Diameter g-i*cJ^ 

Slot Size & TVPt e , ol - \-~ <J^ gg v.-HSrvj<rv.s- 

interval bgs ( e HMb- in.Vs 

Bottom Cap ( Y <^) p/rtt*- o-F c^*^. 

BACKFILL P\UG 

Material ^<yf-w<. -rv^J^> 



Setup/Hydration time m/a 
Tremled ( Y £fr*> 



ADVANCED SCIENCES, INC. 



WELL DEVELOPMENT LOG 



Installation: yw.**iR, 



Project No. °\1Se< Ko4, 3, . o^ 



WELL NO: -f^- I 



Site: "RS-it_ 



Dev. Start: *t 15 h3 Q^oS |Dey. End: T^tj 3 /.f 7^~ 



frreenuJ^ "ExL , 



Csq Dia: g-^c^x" 



Developed by: ft-.l>cv4-eTl)<. (g&£^ ; g- fl^Kgr; N\. <A t r*U«- C/ysx^Dev. Rig^f^N )cwr^15 



<5W-^€ 



^y/^vp 



^^^ 



Vft^Q-~ ^H-<^XclX cJ^ -4-K«__ ko-S €_ 



^ ^g_ s <=r°.<,s- 119-92.' ^Pt.^."?' ~4>r wl„^n X 



Mi* 



2^3 vJ2 ^-f- 






Pre-Dev. SWL: 



<7<?. 



Maximum drawdown during pumping: _a£S___ 



23o <*c_Q C o-cLi«<i dvO«xA <lr-n t/r^ 



A/ /A 



Range and Average Discharge rate: . 
Total quantity of material bailed: 



''J^A'n 



-gpm 
_gpm 



Total quantity of material bailed: n/<4 

Tntal qMantilynfwtfatftrriisrhargftrihy pumping- ^ g>^-WA/ tWJ>,<£ -\~o gCo,Ui^ -h~|g-4/o(«>v - . 7/ 



Disposition of discharge water: 



A 



36-MS «MnvWJ /-U*~ 





Volume 


Water 














Time 


Removed 
(gals) 


Level 
ft. BTOC 


Turbidity 


Clarity/ 
Color 


Temp 
"C 


PH 


Conductivity 


Remarks 


lk(, 


-33 O 


r*/A 


l+. trv,. 


»+> W 


l<-f. D 


Co*, 


32>-£ 


et^oCi. 


/356 


-H 10 


r^/A 




v. t+. Ij^rt, 


13-T 


6.13 


ze^\ 


&7>c\Z 


my 


-SIS 


aj/a 




M. l»r*t. 


H.I 


(V<?1 


330 


tfilicrv' 


















/W 


^OoS 


aJ/A 


^M- 


v. 1+. W 


0,4 


6 06 


3-1^- 


-71- 351 ^^ 


/£bl_ 


~(*&o 


r</* 


j^r-^-oe 


f."»f 


13. 3 


6 <n 


c*"7S 




iSi3 


^770 


r>/fr 


A/C 


4k+>4-. 


/3. 


6.08 


2*8 


e=>t>o/'L. 


isn 


-825 


rJ/A- 


^Z> ;><- 


t^^x>ir>/C 


. */;. 


^^f/ 


J<JCS-. 





BORING LOG 



I BORING/WELL NO.: JEfeH^Pg.-1-SB flP Pjfc*-/T 



BEV. DATE: MAY 1 990 
Paqe — I of J 



■ - -T^- ' v ■ ^- - — ^ yv*--> ~ -ry I rg^ 1 or 1 

I, installation: MMi? -gfr»»«""" »ft^- ~ 10+*- ne <f -^j site: pe-1 G-r^e A u, a w< elj — 

Project No.:*^*^.^ 1 CI lent/Pro lect: iHte-^i g^-p^rw ^.g ~ " ' ^~ —I 



HAZWRAP Contractor. ft-^X I Or lq Contractor. £>£'X | Driller JWO^ 1^-4^-7 (I 

Drlo Started: 3 ^f/^^ < tf7 ^° -^m) | Drlo Ended: S/a.<»/33 (/a :<^_ri:m)| Borehole Ola(s): • ia-i*gT 



Prig netnod/Rig Type: cw^g- 
Loggea by: &**. 




I E-Log ( Y /fT) From .to__ | Protection Level: "£>•*» M 5~ 



Description 



\» fc *' v°* 



>^Vi*<>>,$V* 



3* ■ 
£*- 

Oo • 
7 J • 
%o ■ 
1o ■ 
>o> - 
lio ■ 
/zc ■ 



rV 






C>-i~ntof 



3^<L, 14-. b.^ Acwv. 



c-^ej. So c c-k{ <mJ o~j4v-. 



■? — 
*P 

I 



13-S ' 



©,. 












U ■ Thin Wall Tube 
S- Split soocnC tube) 

cV Cuttings Notes: 



(St 



R • Rock Coring . 
0- Other 



. Field G/C(Make/Mod.)_ 
G/C Optr.: 



BORING LOG | BORING/WELL NO.: Pft-(-s3> 



t*WlflL 



rtfc^Uc^'. yn^n? ^&»C»3 2.REv. DATg . MA Y , 9Q0 

■ I p~ "- 



Inst all at log 

Pro led No* 7 **'**" *">«* I CI lent/Pro tect: ' 



haZWRAP Contractor, ft-Sx 






3Q< \ of t 



I Orlq Contractor E»£X 



I Driller -fr. (M+o C*t- 



Drlo Started: ? f~ fti ( S:M7 *_m) I Prig Ended: V/^A? fcao ^mH Borehole fllaishTS; - w£f 
Prig netnod/Rig Type. ovv\^-~7S- ^ t -vj s-fo~- A^s»f-^-C ^J^^.jrp^ /^^ q^ 

~ I Protection Level: Vs, 



Logged by: g-Ay 



- „ *&&& 




1 E-Log ( Y (TjR I ) From"! 



. 28_ 



-70- 



-r5- 



-S 



*S- 






-^U. 



-V- 



irst 



KfM 



»J J 



sg 



V 



O »1 



* L3 



i31Z 



t>i-i I lei 5- 
7»wKe<i ^4 

Llthologlc Description < 






3S-71. 3o^J , I+- tru . io«, v~*d. *,<-*., -**K if 



"f- 






^ 



TRJpF 



4?. 



,SV~A . &ro^V +» U-. fcrr^) cUr~. ^««i. ^rf^** ., 






>k>, -^f-. ^orsfrwx 



T %ik%3 



¥ 



-^-g t*t»- ■ — : — 



$? 



&*r *4>o>»e_ . 



#> 



A~r- a-W^_ 



*? 



firS fiJoctsr-C , 



Ar A-t?cv-«. . ocLc^r . 



rVso^ov^-, 



rn 



<L«ol-v"cJri*v>. 



/v$ s.Vjcve, 



5<W 






l*JU tS.J> o^-.«.^5. -k-cv>~ ©-TO P+ 
fecj«. A-lci. Ko^ oJr "7o'.^<^e 






R - Rock Coring _ 



$P 



4? 



*? 



4f 



4f 



"(a 



^ 



•J/a 



<^ 04/S 



%*» ** % \%«* y ^ 






<v^v 1C*^ 






- Thin Wall Tube 
^Splltsooorttupe) 0-Otner 

^CutVlnoa 



. Field G/C(r1alce/r1od.)_ 
G/COptr.: 






BORING LOG 
installation: 



BORING/WELL NO.: p^ -r— ( <?, 



■■lLX?>&cckL # yW»sA|^ 3>H REV. DATE: MAY 1 QOft 



° v " ' " w V:. vw —, ' — "' "---■~- v^j i — i -e, 

installation: MWVV 2 - 

Pro tect No.:'? 7 * 61 kw^ I CI lent/Pro lect YVfv;2x*r r^d /MiA-feT 
HAZWRAP Contractor. A-SJT- I Prig Contractor: ' S £-r£_ 



\»F- 



-r- 1 — 13 

I Site: p^s-TIl 



HAZWRAP contractor. A^>1~ | Drlo Contractor: ' S S. :r_ fp^ Her: f>^ ^ .rvHxn U «. 

Drlo Started^ f/*.m e6:< o Am) I Drlo Ended: ff 'JliUnn-. 26 *.m)\ Borehole dirts): -7,^-,^ 

Prig Method/Rig Type: <^q/^^ , ..... <w<sy o>^ — 

Logged by <S- iMr -^-*"^ lrjM ' v /^ir\» r — t: < -• : ^="= 




u^rttnr- |E-Log ( Y /QsQ) From to | Protection Level: ^> 

— — xp 






ti- 
70 



-S 



-s 



75 -i 



?<7- 



-s 



^-r 



^C7- 
1*- 

foe) 



** 



J/ 1.7 



2V 



122 f// 



•s 



m\3 



nW 



Llthologic Description 






^«JU. ^WojLJ W^ d fee. "U 









t^Aivve^ , 



A-sr P^c-v-c 






Wsr^.fP 



tr 



ri-S frixss-i 



*F 



A-S Ai»ov<L 



*P 



/V5 A-^cn^- 



t? 



A-S Aiov-e. 



■tf 



fVS" A-L<sr< 



hS A-Wov^ 



A-s A-bcvt . 












4P 



*p 



*p 






-roC 

-red 



Toc_ 









©8--T? (^_ 

4 s ^Wo.^ 



u • Thin Wall Tube R-RoOc Coring 
fC3Cuttlng3 Note* 



. Field G/C(Make/Mo<t)_ 
G/C Optr.: 



Y^o/tsK ^>n=^^ loyf^VM C^vu^jt(A Cflio^-f) 



MONITORING WELL CONSTRUCTION LOG -Standard 

WELL NO.: WTH1? j Installation: (WWR. 

Pro lect No.^***-^ CUent/Protcct: Vr*T.v^YLAfT 



-ffeUWH '- »\mfl » 3^ REV, DATE: MAY 1990 



I Site: FS-IZ- 



HA2WRAP Contractor. ft-SX. 



Drlq Contractor g^x_ 



o ^m) Cofnp.End: ih^M? 



Comp. Start: Q//2/33 



( I) : ic 



Built By: <£■ MaM**v C*Bx) f /i ■ ggyteTHe 6g>^X~) 



-TJEi 




yU^ 



PROTECTIVE CSG 

De pth BG* ^ 5 ' w~p nnj» (Y'*® 



GUARO-PeSTS— ■ (3>tH— : 

Kk> ^ Type °- 3 ; cA-tc.>^g-4<^- co^-i>& v-» 

SURFACE PAD J t . 

Coroositlon&SIze 2*zg*- *cfr-/i.cK e<^^^fe 

RISER PIPE , , v 

Tyn» v^cAecUtf 6^> p\ct C"3e<k~oO 

Diameter ^-^^ ^ 

Total Length (TOC to TOS) £2^tU 

Ventilated Cap (®N> 

GROUT \JeAJlsi~, <£yw$ , , 

Composition & Proportfons & b«-ss is^/fcr /f. 



Tremted (Y/(gp 



Interval BGS 



<rw^c<_ 4-p 74 -"7 



CENTRALIZERS < Y /N> , 



SFAJ 7W.-7- -77-S-' <T S 5 * Iks. /fcwT) 

^». r /Mydr 3 iHnnt(fiS»'gg-)*r. Vn) PI. .Id Added /O ^ 

Tremled (Y^^ 33 
FILTER PACK 



Amt ikxi 

Tremled <¥{£? 

Source fArr'^/S^ 

GT. S!2e DlSt wa-&JWva^ "to e-<»o ^r< 

Tvpt ^r^v\\e^>r .s^-g-a-Q. faWrrw J 
Diameter ^--rw^u 



r^-VlWU(WS 



Slot Size &Tvot g-^t - wcC 

Interval fu» <$-o-^9- /o/, 3 / , 

InTJrval W^li^L^lJ- Length JcSil 



s <r Bottom Cap (0)/ N ) /cS.b 
BACKFILL PLUG 

Material 



/c%.<T3 



Borehole dia. 



Setup/H/dratlon tlmt_ 
Tremled (Y/N) 



ADVANCED SCIENCES, INC. 



WELL DEVELOPMENT LOG 


WELL NO: j^T- / ? 


Installation: w rv) /<f 


Site: /TS-/2. 


Project No. ? 7,<r0 .fo V, 1.0 1 


Dev. Start: 7-/7. y 2//J-30 \ Dev. End: 7-x?- 7 j/>£ ^ _r 


CsqDia: ^-/^ 


Developedby: /^,W^/< 


Dev. Rig ( Y / N ) 



Dev. Method: £,„„ ?- ,r~ soA* ~~<l.j- ^,V6 ^r e sccJ ^r#a//*r .-4+ /*> 



sM'* 



X /o% ^ J ^ 



st" </''-"j .f .- 



,W«- 



^■r^/> 



Equipment: 6su,~,JA > r Z£ /l^s° </■ t^e*« vch^/r s- , & -/*c » ^a/u -/■* ^/~"jS- 

(i-firsc -ra/^- 

Pre-Dev. SWL: ?^» ?/ T ' c Maximum drawdown during pumping: /U*4- ft at s^**? gpm 

Range and Average Discharge rate: sd, . gpm 

Total quantity of material bailed: J^ld. 



Total quantity of water discharged by pumping: 
Disposition of discharge water 



CO g«, /, 



/J-J&- St^^eS /L~/>. A"-y<'"S S~2j~/ it/t/rc/ g/«s-/^_s /sfs/*//<7$c.^ ■t-CT^'-e a4^<y / c^y^ ts- 



Time 


Volume 

Removed 

(Qals) 


Water 

Level 

ft.BTOC 


Turbidity 


Clarity/ 
Color 


Temp 
*C 


pH 


Conductivity 


Remarks 


/t,0O 
/COR 

/Cot 


-a.r 
-2.r 




A"* 


CU*r 


/V, J 
/H.1 

11.1 


CO 

CO* 


3JD 





■ BORING LOG 1 BORING/WELL NO.: uiT- ~ 

, installation: yv^ttC 



F?UA~W«<.y t*w.k 4. g^ REV DATg . , 



Protect No.:*? -750 * *"-3-gfl Client/Protect: B-*z-uj£a? /wm gl" 



I Site: Rj^mT 



Page. 



loTX 



■*W<^ 



s 



HA2WRAP Contractor 



1 Prig Contractor £>£x"" 



Driller: -fV '^c^xrvAe- 



Drlo Started: Tito/ ^ 3* M: ,0 -6m)|Drlo Ended: ?A/ /? 3 (/■/:*» .Am)|Borehole dla<s>: -7,2s--i~c^. 



Prig Metnod/Rlg Type: CW\e-°|S , 4-2S--\viC-tk. -j^-Ws-A-jt •-. 



Logged by: (r^r^o^Ho-r )~ E-Log ( Y /""fl" 7 )) From, 



Awj»v- o~c> 



I Protection Level: JE^ 




Llthologlc Description 






rf - 



Y2- 






YrodjU jc^-<i <-/ -rtr%w<. ^\V-, l^UP 






Ep-efl u^3-l — 



3f-1 



-«i,~./ 









I'' 



vSV^A- . A5*i?«A-< , 



^P 






-~7 5 — s 



$<>h 



0"&~^/ , rt-^ A-4.eA-< . 



5n 



~d , A--*" ^-^^ - 



*? 



*<U 



So 



$? 



«Si~<f , o- ^ 






-ft' 



11 



3^—d. 



Q/"V»-"V"*» < 



^ 



. ^C/v-e- - V. A^e>( S-f . - rv»*iS+. 



^ 



25- 



^o~A , 



DC/V-C- . »*n O 



-s*. 



#" 



SO 



^e~~d(. , <^S c 6 c/W • 



49 



5^T 

3&_ 



1°- 



?5~ 

lot . 
-i°S 



ztfi 



-J, <^s a. 



Mi 4. 



£P 



Sc^^-C, j A"t» /Yt>ot"« f C^-Mi^S « m ' , -| , 



tf 



11.5-3 Pf 



^°foS' 






-TD 4 



u - Thin Wal 1 Tube R - Rock Coring 

?> Split scocrt tube) 0-Otner 

T> Cuttings Notes: 



. Field G/C(Make/Mo<l)_ 
G/C Oper.: 



C^^v! jell") . 



MONITORING WELL CONSTRUCTION LOG —Standard 



JRWulfctxHC : *<\ mg * 34- Rg y DATE: MAY 1 99T 



WELL NO.: u)~r- 1 "7 | Instal latlort M AAR. 



Prolect No/nsa. *%-.?■ | a lent/Pro lect H-fr^y^^-P / wi *^ fc. 

HA7WRAD rnnfr-artnr- AjOt ' I r\~i_ r- ._ 



i Site: F-S-tT- 



d 



HA2WRAP Contractor: frsa: 



Comp. Start: ^ln/q^ 



( fo:Mo rV.m) 



Prig Contractor. iS^^L 



lit By:6-« Mo^nc^^ftsTX; , ^.ggx/wni*. C^EX-S' 



Comp. End: <?f ^ I <] ^ 



Height ^^_ 

Elev, , i ' 

^ijsr w ^-2-y 1,-77 ^cy 1. 47 •*•« 
GS Elev._ 






Wilt, 



us: 






J 



I 



sa cnm 



/d 2-23 T 



SI 



TD:/o^^5| " 



i 




EE3- 



(~ tS:Oc 



P m J 



PROTECTIVE CSG 




serial /,^De 5-- fVc^U 



■ ^i 



Depth Bfi S -2.-9B 



GUARD POSTS— ~^JW) 

m» ^ Type c^v^c^ 



.Weep-Hole-t-Y^V 



SURFACE PAD c^c^+tL 

Composition & Size z-y *- ^ 






*^ * '*t^ e-exAc^ r 



RISER PIPE 

Dlamptty 2-~tvv&K 

Total Length (TOqtoTft^ UZ.H^ 

Ventilated Cap (QjM) 
GROUT VotoU^ 6V*xH— 



Composition & Proportions y-S" -g^^s- Cs*iWS * 



Tremled (Y<1§> 
Interval ftr^ s^rfo-c^ 



CENTRALI2ERS 
Depttts>__ 



~Xr> 



-ro S? -S ' k<y S^ 



(Y/j£> 



Z>1_ 



Type_ 



Scarce " p-cJ-Vrwfi-e. •* / bvz. 
Setup/Hyoratlon tim * <*-S +r . 
Tremled (Y<TQ 

FILTER PACK **"- '^-VS- 
Typt ryiJTTf. *• i me.sk 



.Vol. Fluid Added_L2_a^ 



AmtUsed. 
Tremled ( Y AHD 
Sotfce fM<m'c/ ftfc-p. 



CSrVi'c 



c^5 llttlirsT" 



Gr. Sl2e Dlst ■fv\e^Vw^ -*•» o><»rj-e. 



SCRSEN /V/.*// ' ) 

Typ» s4tyi*k^ ^-e^P (^WSc^s / 

Diameter ^->v<oU 



Slot SIze&Tvpt o^C-ixOv 
Interval BGS ^a.ez- /q2,2-3 



SUMP Q/N 
Interval B56 






/■9<?' 



Bottom Cap Cy^N) C 6,-2-3) /c3 ^ Z2~/Q^-V-^ 



BACKFILL PLUG 
Material 



*/a 



Setup/Hydration tlmt_ 
Tremled (Y/N) 



a/A 



'/+ 



ADVANCED SCIENCES, INC. 



WELL DEVELOPMENT LOG 


WELLNO:i^r-/7 


Installation: s*1 sr? /€ 


Site:/=j--/-? 


Project No. ? 7 J~_? . *? o y. J.d 


Dev. Start: 7 '/J- ? "3 Jorss- | Dev. End: 7-/3- 7 J / -^ts-o^ZS 


Csq Dia: .2 " 


Developed by: /**?,>■_„ /< -?— f>//V#? 


Dev. Rig ( Y / N ) 



Dev. Method: /£ ^ J y» J~ ^/ „ ^ j- ^/t^ *<,«.<■«,* J ***,*. <A^ S J*, ~ s 

Equipment: . «? - /or ^ &ri*~J/*s /^^ _/■ ^«*i/<r/cr. ^ " ^r>// ^"^/i* ■ 

Pre-Dev. SWL: 7 JT. ?o 7~ar Maximum drawdown during pumping: M*^ ft at /IS*? g pm 

Range and Average Discharge rate: . , A . gpm 

Total quantity of material bailed: ___ . . . 

Total quantity of water discharged by pumping: r~ 6 -? _>-,-\ /■ 

Disposition of discharge water 



Time 


Volume 

Removed 

(gals) 


Water 

Level 

ft. BTOC 


Turbidity 


Clarity/ 
Color 


Temp 
*C 


PH 


Conductivity 


Remarks 


OUT 


- a. 

~3 


yd 


AS* 




^,1 

jr.-? 


J J. 7 
/3.J- 


J ?<f 
J70 






^^^RaiMr 



FioULi»ook: : ^>*>ft. * "S^f REV. DATE: MAY 1990 



MONITORING WELL CONSTRUCTION LOS —Standard 



WELL NO.: ^rr->9 



,: ^J->9 I installation »M*viR. 

Pro |ect Jto/BSkfiX I CI lent/Pro lect: N-+r ^ fi>^/ A\ ^ ^ 



I Site: po-- 



HAZWRAP Contractor t°r-gx 



Comp. Start: 9(f3/?l> 



By:^. Mo^wc^ ffrafl.fl .gguhwilf C&SX 1 



Prig Contractor /3£j ~- 

Comp. End: 9/3/? 3 ( 



■^"-n 7 



-££ffiL 






Height *^S;^ yr^ - ***" 
G5He ,^ t -nm. 14AJA 

Depth BGS 



a^ol 



93.7 ' ^5 










6^-351 



h^j | a3>? 






^2 .? 7 if 



-^ |TD:/^.3 2| 



a^ 




i^^4 



PROTECTIVE CSG „ 

Matertal / Tvoc S"-f«*- c^U^ ^-U^K 



GUARS POSTS (£X>N> 

m» ^ Type <-^k 



.Weep -Hole (Y-^^— 



SURFACE PAD < ^ 8 ^ k 

Composition & Sl2e ^ < 2- C* * **•+■ -'^ 



RISER PIPE 



Dlameter_ 



'"vy-\ 



Total Length (TOC to Tnsi -SW^ jg+^lsp , a 
Ventilated Cap <cY}N) <s~~i/'M* *~ ?/'/{<, 

GROUT MoicJio^ GW^— 

Composition & Prooortlons 6> ( se ife .') -so-c^C* 

Tremled (Y££P ~ , 

Interval ww vw^£=^e - -7^ . 



CENTRALIZERS ( Y <3D / 
Depths) h//- 

Type. 



-76-79' (&«"AtfJ 
^7-/mcA ge«^,k ?<iffcfg, AS' Bvczufs 
SotT-ce " F-U^l-e » /^ ggx: 

Tremleti (Y® 

FILTER PACK 7? - /o3 '' rb 

Type <vw,'e *-t ^"^ s.-ii^-*- 

Amt t**d O C\oo^)-srcxcXs 

Tremled ( Y /(£$ 

Soiree Man<-/gta- 

Gr. Size Dlst v^d.'*/^ -^ ce^^ 

SCREEN gZ.2.s-/ot..<t7 

Type ,s^t*.Ce-*-x -^<^J? ("S-qW-jvO 

Diameter 2,- i «i^-*> 



Slot Sl2e & Tvp« o.oi-*wok 
Interval B6S 



^^Kju qM S- 



-Length 



*/a. 



interval BSG . K .^f A 

Bottom Cap ({YjM > - /«i-?7 - /03.2.. 

BACKFILL PLUg , 

Material *//* 



Setup/Hydration timt_ 
Tremled ( Y / N ) ^ A 



«*/A 



ADVANCED SCIENCES, INC. 



WELL DEVELOPMENT LOG 



Installation: v^,wvT^ 



Project No. V&c ■ K*V. 3. °[ 



WELL NO: UJT-lS 



Site: G^-»-a-^^ 



spS-\-L. 



5$" 



Dev. Start: Hft^ft 3 Q7«fg |Dev. End: q//v7? 3 s^o 3 jCsq Dia: 7. -n ~ diy 



. t . _ |Dev. End: «*// W? 3 e>?o 3 Csq Dia: 7. -n 

Developed by: <5~i rUo-w^cy- C/YSieJ f i^^-M- K«-4~tey" Cs ^ Dev. Rig ( Y(N 

Dev. Method: Z~~ i»^c^ <^<a^Jiv-v<L ^vi?v^ery t L,fe. puv^^-y? ^Gv-^y.'kp-bs^ i^/ -4 _- 1 k c j-y, 

^^p^ ^r- -77) fo3.Q2 - -93.-7Q ^ s.3e'w*v- c^^ ^ c?.n, S>«jfc 



Pre-Dev. SWL: '^' ' ^^ Maximum drawdown during pumping- m/a- ft at _ ^ /A " 

Q^nna arv-< luarana nicr+iamo rata- » « o *^ °"V fr""* i ""* 



Range and Average Discharge rate: t « ^ ^°r> 

Total quantity of material bailed: Ny A - 



<J/A- 



5° 



_gpm 



Total quantity of material bailed: Ny A~ 

Total quantity of water discharged by pumping: '^ I 3 ^ <^( , c^e^C^^^P^;) u</ e(£, 
Disposition of discharge water ofW/j/T. /^ ^ °^" , 4C y^rv-s A * - 7^-^ /~ ^ 






T> 0<S-^e^ -p>\j<~^£J /'—no- -j 

*e a-?qs -SVwsl^- fv^f- uj^ v< 



nt^- i "■ r. 



1^ 



Volume 

Removed 

(gals) 









~?S 



'!>' 



Water 

Level 

ft. BTOC 






~ /OT3 



Turbidity 



r^i? 



Clarity/ 
Color 



97 P+ 
•ft. ?> 



Temp 
*C 



) 

'So 



pH 






Conductivity 



-A- s 



Oo 



/so 



^ 7 






r"i£i*t>Lcgr- : f^A^-(K. 4 3 2. 



BORING LOG I BORING/WELL NO.: -fV5-t- WT-2,^ 

installation: A£=M-^ ww* yvuvwT" 



REV. DATE: MAY 1990 



f/f^T >PaQg ( " f 



Protect No.^^°-/<w > 3^T CI lent/Pro lect: rM-zuigA^ /^wt^ -. i^-r-z-o =* 



HAZWRAP Contractor. Asm 



I Prig Contractor ££>! 



Drlo Started: *{/<»/ <i3 (0^5 fc.m)|Drlo Ended: e//&/<?3 (#o:Y5".A.m)j Borehole dials): T.S^~ci, 



I Driller. T>^ C^U^ 



Prig nethod/RlgTypecwig---75 n<,uo^ :Sk*^ /wo-e^s (^.z.S-t^eJU zCSs^ 



Logged by: <?**!, /h»m 







I "E-Log ( Y l(H )) From"! 



. 1 Protection Level: "-j^T" 



/o — ■ 
2.0 — 
3o - 

■ So — 
^(oO — 

70 — 
" 8O- 

<?o - 
loo — 

no -' 

. IZo- 
ISo- 
NO- 

~ l£o — 

o- 



o 
o 
o 
o 



Lltnologlc Description 



cwt-*~«_Q Cf-e* oobMe./ 

2,^>- 108? ^^& } [4-. b^c^^ , 

cL-CVvM W.(Xvl4-t*-J \^V«A- ' 



iw 



$P 



SP 



PtvOtEjl TC> 






106' Us. 



- '^ 1T3 



(£)!+- b>-n = c^o^isk vra^c^ (svfjzT^ 



4-UiVic r ' 



£>.cLtLo-ci- 









U - Thin Wall Tube R - Rock Coring _ 

S- Split sooort tube) - Other 

/^Cuttings Notes: 



. Field G/CCMak«/rlod.)_ 
G/C Oper.: 



"Ft fc^,I>LOO- - >v>«^fc * 3.2. 



REV. DATE: MAY 1990 



MONITORING WELL CONSTRUCTION LOG —Standard Flush Mount 



WELL NO.: uiT~-2o j Installation ntAi(Z. 



Protect No..^^^^4ci lent/Pro lect H^^B-*p/MMfC 



{Site UT-^-Q 



HAZWRAP Contractor, fl-^n. 



Comp. Start: 8/(u/ ^3 ( tC. 3< _£_m) 



Prig Contractor. S£t_ 



Comp. Eh* €\ »7/q 3 



^S_ 



-2J2LI 



t By: %£C Q 6pffQ, "AST- C **"*! fr^ 




PROTECTIVE CSG n , 

Material / Tvoe *\eA*M ru^kv^c^w.4- >-S Pfr 
Diameter- 
Depth BG5- 



Watertight O-Rlng <£>N) 

SURFACE PAD 
Composition & Size _ 



Breathes With Vadose Zone 

RISER PIPE 

Tvm sCk*-^^ 0° f 

niam»tf * - i w^ 









Total Length (TOC to TOS)_^££di±^i°_£2 
VentUated Cap (3>N> Co ' 1 ^«M« 
GROUT cj?wv^cyB.«^UvM+^- 
ComposltJon 4 Proportions 



^ 



iltI^£*sLSij±H- 



Tremled <Q>N)' ~ *-u -io.-" * ^ r ^ ^ «-+ 
Interval Rfis ^rF^, - <?*•&' ~ _ 

CENTRALIZERS ,( Y X2P 

Depth(s)_jiL± 

Source * ft Aft»ffr fc C&lx") 

Setup/fydration t1me_£iSj±C_Vol. Fluid Added yf *> 
Tremied (Y/g) €4.6-8<p.e p**-^ •* 

FILTER PACK 

AmLLfcad &.75j^5fic B lWiy J lc) 

Tremied (YAR) 

S<xrc»__!2l~V-L2£EL> - 

Gr. Size Dlst ^e<K-»vTc 



Type £^tts\*si su^di ( rr«k^cv^ ~TU,rTi<^<£j 
Diameter »-/vci 



Slot Size & Tvoe «g| <rUt- c^-ipv^^s 
interval bgs 8?. ss-^8.6^ 



ggeJjTN >„„.„,,■ 



_ Length i 



Bottom Cap (Y/N)^A ^-eJ*W ^s^ 



LtomC 



■U w*»f» 



BACKFILL PLUS lef^'oS' 
Materia) *Mf£ j*-* 2 * c^ccAft^ 



Setup/H/dratton time /v/a 
Tremied (Y/g) 



6*> 



Date: 8/zbln 

Test No.:__j 

- Recorded by:_J^Li±^±-£!}"fl 



AIR SPARGING - AIR READINGS - Q 2 and CQ 2 





Well OW-3 


Well OW-4 


Well WT-6 


Time 


o 2 


| co 2 


Time 


| o 7 1 co 5 


Time 


o 2 | co 2 


8:11 


13.7 


/,3 


j2J4»-9 


19 C) 


—Lr±~ 


3.^ 


13.^ 


L l 


-d>-rzl <:_ 












0:?c 


'*•%,)- 


l.Z. 








q,6$ 


\*>.(a 


I o~l 


1^2? 


\(o4>i 


Id 


^••/d 


0.0 


0,G 


<\M 


IVZ 


W? 


<V.3>4 


/SPl 


U3 


^.■2^ 


\b.7- 


\^ 


} /o;o4 


\4.G 


\.1 


lo-.lo 


J5/1 


(■> 


/0-/G 


\<o.\ 


M 


1 M):V7 


\4.n 


l.fe 


/£:4Z- 


/t.3 


/„£ 


/o*4& 


\hA 


l.o 


1U167 


14.6 


il 


11:^1 


/S\<^ 


/3 


//:?£ 


ib.4- 


1.0 


1 il.'53 


\S4 


\.$ 


11:56 


1/oJ 


u-z- 


W04- 


\(o.Z 


1 .0 


}i:sD 


/s-.i 


/.(r 


/a-r^j 


J1.0 


*?.? 


Ujt-? 


/C.I 


/. ^ 


H4<, 


14.8 


\.<" 


!:^( 


\i*n 


o.q 


\\$$ 


l&S 


(.0 


'l:Z\ 


kS.? 


1.5" 


^;03 


\(o.7- 


l.-z- 


Jr^Z?> 3-?0 


w vw-ri-^ 


lz 


I 




















4:12- 


'A VK2- 


vuzJ^k, 


&^W 


*M 0A5 


■J^v? 






_ 










i 














^Xti l/L~v 


^ & 


3-10 1 A. r 








.. 










J 


J 
















^-^ 








- 










1 
















^^ 


(U 








- 




































- 





































flftY?3 



Test No.:. 
Recorded 



bv: £.-Aq^M m 

AIR SPARGING - AIR SAMPLES FOR GC ANALYSIS 



Well OW-3 


Well OW-4 


Well WT-6 


Time 1 Sample mo. 


Time J Sample No. 


Time 1 Sample no. 


1& 


ouJ-y?\ 










8:6^ 


UJT 6- ( 










p> : \i 


OU3/3- \ 



























































































































































































































































The samples will be numbered with well no. first, followed by the sample no. from that well (ie. OW-3-1, OW-4-2, etc.) 
Each sample bag will have he sample number, the date and the time the sample was taken written on the tedlar bag. 



ADVANCED SCIENCES, INC. 



WELL DEVELOPMENT LOG 



Sh 



A^wK B^ni 



Installation: m^r^- 



Project No. 9 "75b ./<:o y. 3. o -f 



WELL NO: frJT-^P 



gT^^-u/^, ; 



Dev. Start: y/z,z /?? 



Developed by: 



I Dev. End: -g A^u/<? ? 



Csq Dia: 2-//tcA 



Dev. Rig (YCftY) 



Method: Z'iW-. -JicxA-crx. oA^e-rsT^tg, pu~-^> CG-rv/i<bfi>j 7 ^/-k-ywdv pcU eSK^ I 






.W1 j-gjJ-t'VKc^" -fi-c-g 



l *> *?o tJV^ 3 C^K C 



Equipment: ^ne-^ o-^cj^ve. 



-C*-~5 r • l-<rw eyr/p ^v-^o 



A//4 



_gpm 
_gpm 



Pre-Dev. SWL: 7 3 - ^" ' Maximum drawdown during pumping: __^Zd__ ft a 

Range and Average Discharge rate: AS" — 2-> 5 < y t ^y / ^ >7/r '- 

Total quantity of material bailed: ^ [ fir 

Total quantity of water discharged by pumping: /P7 < V C -V^ 

Disposition of discharge water: Frrt^-f -h K.f / c f €^y- o-/ /iof-^Ce H<L 

^4>r. -/^U^7 ^/ ■ c^Pj 7^H? <&{-•*- tl-9S l 
Volume Water I n I 1 i 



c6e^, h i- (Spps* 






Time 



Volume 

Removed 

(gals) 



me? 



Water 

Level 

ft. BTOC 



ht/A 



Turbidity 



- /hi 



:^ 



Clarity/ 
Color 



C/< 



/<AY 



Temp 
*C 



s-,78 
5,6 



PH 



Conductivity 



US 
II'Z- 



FVrfONWEO 



APPENDIX B 

AIR SPARGING FIELD LOGS 

DO READINGS 

AIR READINGS 

AIR SAMPLES 

OPERATING PARAMETERS 

AND 

ASSOCIATED GRAPHS 



T>cr Mr. • \ 



Recorded by: 



£fU 



£^>7M 



AIR SPARGING - OPERATING PARAMETERS 



Time 


Air Bow 
SCFM 


SFj Flow 
ml/mi n 


PRESSURES 


@ Compressor 


@ Gauge 1 J @ Gauge 2 


>S-'4o 


5o 


- 


VLO 


I do 


£^^>3£ 


°i:\l 


50 


- 


\7 O 


io-z. 


37- 


?:5D 


50 


- 


lZr> 


/oz 


^"7. 


/o:fl 


^o 


- 


/eo 


'OX. 


^_ 


1 1^:50 


SO _j 


- 


\7.n 


(OZ. 


52L 


J (1:^7 


SO 


- 


\"VD 


[07. . ' 


3*2. 


/iir 


r<9 


- 


118 


/££ 


-?i 


J ^.'C?o 


so 


- 


Uf> 


/O^ 


VZ~ 


z:sf 


So 


- 


//* 


/03 


33 


V~\ ; <%? 


!^£©5^ 




H3 


/6o 


34 


■| 4-z* 


■ ■ S A-^ 


- P&c^.^/ 








1 — -H — ^- — 




































































































































1 













^ Kou^T&l? PtDIO ^J^t tu £o A^f-^ 



Date:__£j^2^ r J2_J' 
Test No.: /^T- / 
Recorded by: /?f/P7 



AIR SPARGING - DO READINGS 



WellOW-3 Ma // 


WellOW-4 ^ c/ £ 


WellWT-6 ^/^ 


Time 1 DO 


Time 


DO 


Time 


DO 


Pf30 


(o. 3 fiq/£ 


0?3l 


7./r,*/£. 


^<PJJ 


f,c2^/^ 


oioo 


1.0 


o^os" 


6. J 


Ol/o 


4rfr 5.7 


oi?s- 


6.7 


olvo 


7.3 


aivv 


Y./ 


/OO 3- 


7,? 


ZOO! 


7./ 


/£>// 


3,? 


l/OO 


G.S' 


//or 


7S~ 


i/O ? 


f.o 


f/ss~ 


(n.S 


//re 


7.C> 


/«2<?«2 


Y.C 


13. S3 


1,1 


I3S~7 


7,7 


/ 3-<9<o 


1J 


/3SH 


7,3 


ns~ C 


7.3 


/J.T? 


3,7 


US'? 


7. 3 


/ S'O a 


7.8 


/jT^-5- 


i.D 


iss<r 


f r .Z 


/6>0 / 


9.3 


/&o</ 


V. 3 


/4>s-ir 


7,. 3 


/7o/ 


c f. / 


/70Y 


V./ 


/sol 


<£. ? 


/roe 


<f,7 


/?// 


3.7 







































































































































^.corded by:, 



-3fr7fo 



AIR SPARGING - OPERATING PARAMETERS 



Time 


Air Flow 
SCFM 


SF 6 Flow 
ml/mi n 


PRESSURES 


@ Compressor 


@ Gauge 1 


1 @ Gauge 2 


SOrt* 8:5 


s 75" 


— 


113 


36> 


&D 


/ O.'O I 


■75" 


- 


J14- 


33 




io:-zz 




IB 


trr/M^r^ 


> -s.^ /^; 


^2^ri-70A_, 


/i.-o4 


1U> 


, ie> 


u4 


34 


££> 


iza ! 




zo 


us 


3^ 


c*o 


/.-co 


7^ 


l& 


M4 


34. 


^0 


(3:57 


7> 


/& 


ii4 


34 


c?o 


K'-^l 


■% 


zz+f^u 


/* n4 


^4- 


£0 


l 5- 5?> 


7(T 


Z t> <3<A^ /& 


1)4 


34- 


&<D 


IQ^roq 


<^W3~ 


J 








(^=>i-^li 












































i 












J 












1 
























1 












1 
























1 
























J 










... 



3 

S7 
°?7 













1 
























1 
























1 














































































































0'*? 


5i:t-l 


vrt 


#n 


<bL 


fcr^J 


t* "r 


<f/?/ 


js/V 


P/Y 


€'L 


4-s\s7 


£% 


GQl/ 


O'Q/ 


LOS/ 


£ -L 


(>sh( 


S •£ ■ 


J?0/r/ 


?'L 


-co/?; 


/'£ 


t>SZt 


cs 


^ OSLf 


S'6 


TZOZI 


Vg 


<2Stf 


L <T 


/.OS/ 


°)'S 


fro? / 


7Z '<8 


1 Q~£l 


O'h 


*?<?// 


0% 


hot f 


~C'£ 


ton 


£'h 


£00/ 


£'<S 


/<?(?/ 


/'/ 


S^i>0 


G'/t 


£ZS(? 


/'(> 


0£<gO 


2? '9 


IV 2 Q 


00 1 soaij. 


Od 1 aaiij. 


oa 1 saia 


9-XM IP AS. 


KAYO IPAV 


£-A\0 IP AY 



soNiavara oa - oniohvjs m\ 



(^66/ 'M P9PJ003H 



C - X^ "°N wax 



^r^-^r-^ :3i«a 



Date: <^-c3 7- ? ? 
Test No.: /?J - ^ 
•"Recorded t 



i bv: feX^ 



AIR SPARGING - AIR READINGS - 2 and CQ 2 





Well OW-3 | Well OW-4 | Well WT-6 




Time J 2 J C0 2 | Time 


2 1 C0 2 1 Time | 2 


CO, 




OZZjT 


/L.I 


/,J> 


§44 


S.7T^: 


-£M* 


021? 


/v./ 


A 7 


- 


msi 


n,? 


1.0 


lo:ot 


H'l 


\SL 


Io:ob 


Ib.O 


l.o 




(\:oZ 


11.0 


l/Z 


U-.oft 


U£§K 


1/Z_ 


ll:i*> 


\%.\ 


\.Z- 


- 


12 -.o ( 


n/*> 


1/Z- 


\?;c>l 


l(c>.*> 


\. \ 


a: iT> 


l°l.l 


0.% 




\-b\\° 


n*t* 


|/2_ 


lV.o£ 


ifc.4 


\.l 


$pt> 


\ °VFt 


63 


- 


IV ll 


\1,°0 


M 


K-o£ 


n.& 


6H 


(S:^ 


?o.1 


O.(o 




tf>\YL 


11.3 


0-G 


lS:ob 


IS.& 


o.*r 


J 5 ■' o I 


zcA 


o.r 


*- 


{l: 11 


n/7 


0.5 


\\o'0(a 


)V^ 


o A 


ffc'Ol 


-Za. ( 


o. c^ 




_ 17:^ 


iq.& 


6,4 


X 


-?*- 


-*?- 


|7bf 


'-zx3-Z 


o.i" 


*. 


!8:Dk 


Z0.<? 


A3 


*£• 


*c- 


■*■ 


17:^7 


•2.0.3 


c <4- 







































































































































































































































































U^Af^-rf- pOt^ p c\o^*y'^A4i^Mh Y?utw f?20^ Vo[c 



Date: &Mh?> 
Test No.: */V>~2. 



Recorded by:. 



OAx 



AIR SPARGING - AIR SAMPLES FOR GC ANALYSIS 



10 ^3> 



( i : oz 



\v. Q^ 



J3:/Z 



(4:11 



1S:)> 



i^;[3 



n«f/ 



Sample no. 



6W?>- 



OL03- "Z. 



QtoV 5 



rtool-4- 



Qu>3-^ 



?oO 3- £? 



£W*> -"7 



oWs- & 



)t03-^l 



lo:\Z. 



[[■Q& 



Jk'Ot 



l^o^ 



(4-:o7 



\S:o& 



Kv.o^ 



•^ 



^ 



Sample No. 



MI 



QU34- I 



0uH~2- 



o^4-3 



0^4- f 



Ou;4-^ 



o^>4-£> 



6004-7 



n/T-6- i < 



ici^ 



/^•vv 



13>;°( 



1^02- 



(b;^-? 



IG?: 63 



(i:o^ 



(-7:^ 



Sample no. 



:jo;/d 



U3T6-Z 



^T'k -3 



wT& - 4- 



(AjT<b~ S~ 



goTg - (=> 



WTt 



u;T6-a 



UjTG -<? 






Sa-l 



Sf fr -Z IVM 



ftl 



l - 



The samples will be numbered with well no. first, followed by the sample no. from that well (ie. OW-3-1, OW-4-2, etc.) 
lach sample bag will have he sample number, the date and the time the sample was taken written on the tedlar bag. 
y- UUfi^^iL pOv^ip Oo^^r i-A^%c^hL vtdisuJ 



- Date: 8/Zgfo 
Test No.: ^5-2 
-^corded bv: \lc>-\ 



AIR SPARGING - OPERATING PARAMETERS 



Time 


Air Flow 
SCFM 


SF S Flow 
ml/min 


| PRESSURES 


1 @ Compressor 


@ Gauge 1 


@ Gauge 2 


g-30 5\*CT 


I0D 


- 


ID& 


33 


£7 


* <?-7> 


lo<> &°<& 


- 


I0£> 


3£ 


-7(9 


/o:>V 


(OS " 


- 


lid 


3& 


74 


- \OG 


100 


- 


10^ 


3g> 


7D 


/?:s4 


IOO 


- 


)V^S /^2> 


36 


77 


- 13:2°? 


100 


- 


/£g> 


3 2>. 


-70 


/4/3o 


too 


- 


/07 


38 


7/ 


- /5:Z7 


•/&> 




10*7 


35 


"7/ 






yr P&Lo<s 


C?o t~^f"^l.s s. 


G/^ » ^ 




/_>- >£> 


~>^H 








I 


































































* 
























"\ 












1 
























1 
























J 











Date: f-^Af? 
Test No.: /AS- ? 
Recorded by:/f£_^Z_ 



AIR SPARGING - DO READINGS 



Well OW-3 


Well OW-4 


Well WT-6 


Time 1 DO 


Time 1 DO 


Time J DO 


OXOI 


F.y 


07S~7 


?.3> 


oroy 


v.* 


013 o 


?• i 


013/ 


?. P 


ojyv 


3.7 


7olO 


9.2 


1032 


% ? 


703C- 


1.0 


II30 


?.? 


7733 


/<*, 7 


7/ '3 6. 


3.1 


My 


?.y 


/-5V7 


%r 


I2S-0 


3\ <P 


fl?0 


^.£ 


TJrf - A-^ /£ 


7- kJcfti/fq 


713 7 


• V.J 


/y:J3 


f, & 


// 


/ ' it 


/YJ-T 


3- 7 


7 S3 J 


F.S- 


/< y > 


, , 


/r^r 


S's/ 


7630 


f.C 


/. 


,, 


/£ IV 


V. s- 


.'73 3 


l.s- 


// 


" 


773.C 


x r 


















































































































































MMBMta 













-Date: SlzZHl 
Test No.:AV3_ 
""^corded b 



3bv: VjJ^ 



AIR SPARGING - AIR READINGS - 2 and C0 2 



Well OW-3 


Well OW-4 


Well WT-6 


Time 


o, 


co 2 


Time 


0, 


co 2 


Time 


0: 


co 2 


&-.zv 


ft. rw 


G.b 


w? 


lb.& 


M 


«:1°l 


n/? 


o.4 


- ^•3^ 


\°i,Z 


o.7 


^;3^ 


11.5 


1,0 


T:4I 


zo.^r 


O.C 


IK:3^ 


fl.2 


0.7 


/6:V7 


n.c 


l,S 


lo:4( 


z&.^" 


O.T_ 


" \\:Z<\ 


1^.3 


on 


11:34 


n.t 


1.0 


l\:3& 


-zo.c^ 


c*t 


13:44- 


\<\#fr 


0,(* 


Yt'M 


w.s 


tf,"7 


(7:5"> 


<Z,d.*=[ 


0. ( 


" 13:^ 


JT.9 


on. 


3^7 


26.-7 


tffl. 


13:43 


2|.-Z_ 


o 


(4-.3* 


zo.o 


\.% 


l4:3S 


Zo.5 


o.jr? 


/(j:^& 


10.^ 


o.l 


" isni 


zo.4^ 


U 


/5:5o 


Wfe=r5^ 


. io^W. 


3> /5:% 


-zoS 


O.o 


j(*-3° 


7,0.3 


It i 


u 


U 


"i 


\b-±$ 


20 .1 


6.0 


\ n-io 


2£>.l 


1-0 


1 


t 


k 


ni$ 


zo A 


J. 6 


I 


















1 


















i 


















i 





















































































































































































Date: Sfesfo 
Test No.: AS -3 
Recorded by: i//A 



AIR SPARGING - AIR SAMPLES FOR GC ANALYSIS 



Well OW-3 


Well OW-4 


Well WT-6 


Time 1 Sample no. 


Time 


Sample No. 


Time 1 Sample no. 


^53 


DW^-/ 


°[-31 


£>U>4 -/ 


9:45 


wi^-/ 


4-*.3>'2L 


ows-^ 






/£:3C 


OoT^ -"Z. 































































































































































































































































The samples will be numbered with well no. first, followed by the sample no. from that well (ie. OW-3-1, OW-4-2, etc.) 
Each sample bag will have he sample number, the date and the time the sample was taken written on the tedlar bag. 



Date: %/^ ll7> 
Test No.: A5-<C 



Recorded by: 



iUU 



AIR SPARGING - OPERATING PARAMETERS 



- 


Time 


Air Flow 
SCFM 


SF 6 Flow 
ml/mi n 


PRESSURES 




@ Compressor 


@ Gauge 1 


1 @ Gauge 2 




£&&?(?,:&?, 


HO 


^ 


^D 


41 


&o 




&s<n * 


11? 


- 


^0 


4o 


&>o 




|o:rS 


117 


1° t>r^c^?7o'i- 


no 


40 


GO 


_ 


lo:-5t 


nc 


io 8&F4no 


m 


40 


60 




n:oo 


ii(* 


*™*&2iL 


87 


31 


5? 


- 


\Z\IZ 


M7 


- 


P>°\ 


4<? . 


^ 




l<\:o& 


U5 




?0 


4© 


S7 


- 


«\:<>*\ 


l& 




Zfl 


4o 


ts"? 


J 
J 
J 
J 

1 














V~ 
































































































J 

1 

1 
! 






























































. 













[CSLY 



P\Z$$t 



\ljbu< 



[ju c^iAce. 



4U 



Date: <T/-2 V? J 
Test No.: /?S-</ 
Recorded bv: -/^/^7 



ADR SPARGING - DO READINGS 



Well OW-3 


Well OW-4 


Well WT-6 


Time 


DO 


Time 


DO 


Time 


DO 


rt OS'3.S- 


?. ? 


<?<f.2.S> 


so, a 


OZ-3Y 


y.& 


/DO/ 


9,7 


/Otf </ 


td.s- 


/0O7 


y,i 


/or*} 


11,0 


//0 2 


II. y 


//os- 


1.0 


120 2. 


10,1 


/2or 


//. 2 


/20P 


V. 3 


iSO^ 


%r 


tf#-/L^ 


*r.;/<J 


/3/r 


1.DL 


ilOCL 


9,7 


// /. 


/ 1 


/VOL 


1.3 


/iS7 


/O, j 


;, 


" 


/ S-oo 


¥.1 


/Co J 


/O. 7 


" ' ' 




/60C 


Y,s- 


/7o2 


/<?, 7 


,' " 


' ' 


/70 S~ 


y. 7 











































































































































































-Tfrte: 3/a?/«?3 
Test No.: hS ' H 
-orded b 



ibv: QaX\ 



AIR SPARGING - AIR READINGS - 2 and C0 2 





Well OW-3 


Well OW-4 § Well WT-6 


- 


Time 


o, | co 2 


Time 1 2 


C0 2 I Time 


o 2 | co 2 




B-.3& 


lO.O 


I.I 


S:3o 


Z<?-3 


0-t> 


8:34- 


^.3 


o.o 




Ift'.tf 


H.^ 


1 . 1 


\*:t>b 


n.% 


0-0 


/o:ol 


-2o.3> 


o>o 




iviV 


"Lo.^ 


(^ 


\\'.o°\ 


\<\.<i> 


6,0 


f\;°S" 


1c b 


o.o 




\1:*2> 


1x5" 


\.l 


\1:6<V 


l£>.b 


I. 1 


IU51 


7.1.0 


C5.0 




I v. 16 


7 UC? 


l.o 


IV. 13 


^\.ft 


o.t 


I3:0°l 


ll.T- 


6.0 




\fir:lt 


-u <; 


d.6 


\i;0°\ 


^44— L— 


o 


|4:03 


12,7- 


£>.£ 




i_ C^ 1 - 




ls:o£ 


-zi.c? 


o.e> 


) 


WftfT&fc- 


w 




lS:o( 


7JPI 


O.o 




lutfb 


1M 


6 .ft 




| ^ 


l*- 




Ko-.c?^ 


7J/Z- 


OO 


J 

1 


_IT-^ 


10. C? 


fr.fe 


I 


J- 


\ 


/ 


n^ 


20.% 


O.o 






































1 






































J 
























































J 
J 
j 
j 






































, 




































L 




































L 



















Date: £fe?/<?7 
Test No.:__&Lli_ 
Recorded by:_J?f±x_ 



AIR SPARGING - AIR SAMPLES FOR GC ANALYSIS 



Well OW-3 


Well OW^ 


Well WT-6 


Time 


Sample no. 


Time 1 Sample No. 


Time 
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The samples will be numbered with well no. first, followed by the sample no. from that well (ie. OW-3-1. OW-4-2, etc.) 
"Bach sample bag will have he sample number, the date and the time the sample was taken written on the tedlar bag. 



Figure B.1 Air Sparging Pilot Study 
50 SCFM - DO Readings 
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Figure B.2 Air Sparging Pilot Study 
75 SCFM - DO Readings 
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Figure B.3 Air Sparging Pilot Study 
100 SCFM- DO Readings 
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Figure B.4 Air Sparging Pilot Study 
1 15 SCFM- DO Readings 



12.0-r 



11.0- 



10.0- 



§ 9.0- 



8.0- 



o 

Q 



7.0- 



6.0- 



5.0- 



4.0- 



3.0-1 



Time (Hours) 



10 



12 



OW-3 



OW-4 WT-6 



i i i i i i ii * 



i i \ i i i \ i 



1)1)1 



J 1 t \ I 



17.0 



Figure B.5 Air Sparging Pilot Study. 
50 SCFM - Oxygen Readings 
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Figure B.6 Air Sparging Pilot Study. 
75 SCFM - Oxygen Readings 
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Fiqure B.7 Air Sparging Pilot Study . 
100 SCFM - Oxygen Readings 
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Figure B.8 Air Sparging Pilot Study 
115 SCFM - Oxygen Readings 
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Figure B.9 Air Sparging Pilot Study 
50 ACFM - Carbon Dioxide Readings 
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Figure B.10 Air Sparging Pilot Study 
75 SCFM - Carbon Dioxide Readings 
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Figure B.1 1 Air Sparging Pilot Study 
100 SCFM - Carbon Dioxide Readings 
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Figure B.12 Air Sparging Pilot Study 
115 SCFM - Carbon Dioxide Readings 
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APPENDIX C 

AIR SPARGING PILOT STUDY 
AIR PRESSURE DATA 
WATER LEVEL DATA 

AND 
ASSOCIATED GRAPHS 
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Figure C1 - Air Sparging Pilot Study 

50 SCFM Air Pressure Changes 
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Figure C2 - Air Sparging Pilot Study 
75 SCFM Air Pressure Changes 
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Table C2 - AS-2 75 cfm air pressure changes 

time Hour Time seconds OW-3 reading OW-3 correcte OW-4 readings OW-4 corrected 









0.988 





1.2413 





0.5 


1800 


1.1231 


0.1351 


. 1.3004 


0.0591 


1 


3600 


1.1147 


0.1267 


1.2498 


0.0085 


1.5 


5400 


1.1062 


0.1182 


1.2667 


0.0254 


2 


7200 


1.0893 


0.1013 


1.2582 


0.0169 


2.5 


9000 


0.99645 


0.00845 


1.1822 


-0.0591 


3.5 


12600 


1.0556 


0.0676 


1.216 


-0.0253 


4 


14400 


1.0471 


0.0591 


1.1738 


-0.0675 


4.5 


16200 


1.0809 


0.0929 


1.2751 


0.0338 


' 5 


18000 


0.97956 


-0.00844 


1.1653 


-0.076 


5.5 


19800 


1.0724 


0.0844 


1.3004 


0.0591 


6 


21600 


1.0471 


0.0591 


1.1738 


-0.0675 


6.5 


23400 


1.1062 


0.1182 


1.2582 


0.0169 


7 


25200 


1.2582 


0.2702 


1.4102 


0.1689 


7.5 


27000 


1.2413 


0.2533 


1.6298 


0.3885 


8 


28800 


1.1991 


0.21 1 1 


0.67556 


-0.56574 


8.5 


30600 


1.1316 


0.1436 


-0.17733 


-1.41863 


9 


32400 


1.1147 


0.1267 


-0.27867 


-1.51997 


9.5 


34200 


1.14 


0.152 


0.16044 


-1.08086 


10 


36000 


1.216 


0.228 


0.48133 


-0.75997 


10.5 


37800 


1.2413 


0.2533 


0.67556 


-0.56574 


11 


39600 


1.2413 


0.2533 


0.761345 


-0.47285 


11.5 


41400 


1.1822 


0.1942 


0.836 


-0.4053 


12 


43200 


1.1653 


0.1773 


0.87823 


-0.36307 


12.5 


45000 


1.14 


0.152 


0.912 


-0.3293 


13 


46800 


1.1316 


0.1436 


0.92889 


-0.31241 


13.5 


48600 


1.1147 


0.1267 


0.971 1 1 


-0.27019 


14 


50400 


1 .0556 


0.0676 


0.971 1 1 


-0.27019 


14.5 


52200 


1.0978 


0.1098 


0.99645 


-0.24485 


15 


54000 


1.0893 


0.1013 


1.0133 


-0.228 


15.5 


55800 


1.0809 


0.0929 


1.0133 


-0.228 


16 


57600 


1.0978 


0.1098 


1.0471 


-0.1942 


16.5 


59400 


1.1062 


0.1182 


1.064 


-0.1773 


17 


61200 


1.0893 


0.1013 


1.0893 


-0.152 


17.5 


63000 


1.0978 


0.1098 


1.0978 


-0.1435 


18 


64800 


1.0893 


0.1013 


1.0809 


-0.1604 


18.5 


66600 


1.1062 


0.1182 


1.1316 


-0.1097 


19 


68400 


1.0556 


0.0676 


1.1147 


-0.1266 


19.5 


70200 


1.0978 


0.1098 


1.14 


-0.1013 


20 


72000 


1.0724 


0.0844 


1.1484 


-0.0929 


20.5 


73800 


1.064 


0.076 


1.114 


-0.1273 


21 


75600 


1.30471 


0.31671 


1.14 


-0.1013 


21.5 


77400 


1.0809 


0.0929 


1.1484 


-0.0929 


22 


79200 


1.0387 


0.0507 


1.1316 


-0.1097 


22.5 


81000 


1.0471 


0.0591 


1.1147 


-0.1266 


23 


82800 


1.064 


0.076 


1 .0724 


-0.1689 



I I ) I i I 



! I 

) 



Figure C3 - Air Sparging Pilot Study 
100 SCFM Air Pressure Changes 
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Table C3 - AS-3 100 cfm air pressure changes 

time Hours Time seconds OW-3 reading OW-3 corrected OW-4 readings OW-4 corrected WT-6 Readings WT-6 Corrected 
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Figure C4 - Air Sparging Pilot Study 

115 SCFM Air Pressure Changes 
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Table C4 - AS-4 115 cfm air pressure changes 

time Hours Time seconds OW-3 reading OW-3 corrected OW-4 readings OW-4 corrected WT-6 readings WT-6 Corrected 
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-0.0507 


0.92889 


-0.03378 


43200 


1.14 


0.1182 


1.3427 


•0.0169 


0.96267 





45000 


1.1147 


0.0929 


1.3173 


-0.0423 


0.96267 





46800 


1.1231 


0.1013 


1.3342 


-0.0254 


0.96267 





48600 


1.1231 


0.1013 


1.3342 


-0.0254 


0.97111 


0.00844 


50400 


1.1316 


0.1098 


1.3427 


-0.0169 


0.97956 


0.01689 


52200 


1.0809 


0.0591 


1.292 


-0.0676 


0.97111 


0.00844 


54000 


1.1231 


0.1013 


1.3258 


-0.0338 


1.0049 


0.04223 


55800 


1.0809 


0.0591 


1.2836 


-0.076 


0.988 


0.02533 


57600 


1.1062 


0.0844 


1.3089 


-0.0507 


0.99645 


0.03378 


59400 


1.1653 


0.1435 


1.368 


0.0084 


1.0133 


0.05063 


61200 


1.1147 


0.0929 


1.3173 


•0.0423 


0.99645 


0.03378 


63000 


1.1569 


0.1351 


1.3764 


0.0168 


1.0049 


0.04223 


64800 


1.1147 


0.0929 


1.3173 


•0.0423 


0.99645 


0.03378 


66600 


1.0809 


0.0591 


1.3004 


-0.0592 


0.99645 


0.03378 


68400 


1.0978 


0.076 


1.292 


-0.0676 


1.0133 


0.05063 


70200 


1.1062 


0.0844 


1.3173 


•0.0423 


1.0218 


0.05913 


72000 


1.1147 


0.0929 


1.173 


-0.1866 


1.0133 


0.05063 


73800 


1.0387 


0.0169 


1.2413 


•0.1183 


1.0133 


0.05063 


75600 


1.1147 


0.0929 


1.3004 


-0.0592 


1.0133 


0.05063 


77400 


1.1231 


0.1013 


1.3089 


•0.0507 


1.0218 


0.05913 


79200 


1.1147 


0.0929 


1.3004 


■0.0592 


1.0133 


0.05063 


81000 


1.064 


0.0422 


1.2498 


•0.1098 


0.99645 


0.03378 


82800 


1.0556 


0.0338 


1.2329 


-0.1267 


0.95423 


-0.00844 


84600 


1.0809 


0.0591 


1.3258 


•0.0338 


0.97956 


0.01689 


86400 


1.0049 


-0.0169 


1.2498 


-0.1098 


0.94578 


-0.01689 


88200 


1.0978 


0.076 


1.2582 


-0.1014 


0.97111 


0.00844 


90000 


1.0556 


0.0338 


1.2582 


•0.1014 


0.92045 


-0.04222 


91800 


1.0387 


0.0169 


1.1569 


-0.2027 


0.94578 


-0.01689 
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Figure C5 - Air Sparging Pilot Study 
50 SCFM Water Level Changes 
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Table C5 - AS-1 50 cfm water levels 

time Hour Time seconds OW-3 reading OW-3 correcte OW-4 readings OW-4 corrected WT-6 Rea WT-6 Cor 









9.297 





23.146 





14.28 





0.5 


1800 


10.209 


0.912 


24.582 


1.2658 


15.58 


1.3 


1 


3600 


11.02 


1.723 


26.178 


2.6916 


16.002 


1.722 


1.5 


5400 


11.54 


2.243 


25.629 


1.9724 


16.315 


2.035 


2 


7200 


11.89 


2.593 


25.393 


1 .5662 


16.365 


2.085 


2.5 


9000 


12.481 


3.184 


26.347 


2.35 


16.847 


2.567 


3 


10800 


13.722 


4.425 


26.279 


2.1118 


16.408 


2.128 


3.5 


12600 


13.41 


4.113 


27.36 


3.0226 


16.712 


2.432 


4 


14400 


13.773 


4.476 


27.031 


2.5234 


16.661 


2.381 


4.5 


16200 


14.448 


5.151 


28.103 


3.4252 


17.033 


2.753 


5 


18000 


14.896 


5.599 


28.542 


3.694 


16.982 


2.702 


5.5 


19800 


15.462 


6.165 


28.973 


3.9548 


17.353 


3.073 


6 


21600 


15.909 


6.612 


29.31 1 


4.1226 


17.193 


2.913 


6.5 


23400 


16.914 


7.617 


29.995 


4.6364 


17.48 


3.2 


7 


25200 


17.657 


8.36 


30.679 


5.1502 


17.666 


3.386 


7.5 


27000 


18.561 


9.264 


30.679 


4.98 


17.902 


3.622 


8 


28800 


18.772 


9.475 


31.27 


5.4008 


16.754 


2.474 


8.5 


30600 


19.127 


9.83 


31.506 


5.4666 


16.281 


2.001 


9 


32400 


19.042 


9.745 


34.301 


8.0914 


15.757 


1.477 


9.5 


34200 


17.303 


8.006 


35.188 


8.8082 


15.732 


1.452 


10 


36000 


16.424 


7.127 


36.252 


9.702 


15.487 


1.207 


10.5 


37800 


15.327 


6.03 


37.021 


10.3008 


15.158 


0.878 


11 


39600 


13.967 


4.67 


37.308 


10.4176 


14.904 


0.624 


11.5 


41400 


12.464 


3.167 


32.401 


5.3404 


14.634 


0.354 


12 


43200 


11.231 


1.934 


32.942 


5.7112 


14.448 


0.168 


12.5 


45000 


10.142 


0.845 


32.376 


4.975 


14.254 


-0.026 


13 


46800 


9.719 


0.422 


28.019 


0.4478 


14.077 


-0.203 


13.5 


48600 


9.4071 


0.1101 


28.103 


0.3616 


13.95 


-0.33 


14 


50400 


9.3227 


0.0257 


28.129 


0.2174 


13.874 


-0.406 


14.5 


52200 


9.348 


0.051 


28.221 


0.1392 


13.832 


-0.448 


15 


54000 


9.3649 


0.0679 


28.306 


0.054 


13.748 


-0.532 


15.5 


55800 


9.3987 


0.1017 


28.458 


0.0358 


13.739 


-0.541 


16 


57600 


9.4663 


0.1693 


28.813 


0.2206 


13.731 


-0.549 


16.5 


59400 


9.576 


0.279 


29.277 


0.5144 


13.781 


-0.499 


17 


61200 


9.7111 


0.4141 


29.632 


0.6992 


13.807 


-0.473 


17.5 


63000 


9.8125 


0.5155 


30.012 


0.909 


13.807 


-0.473 


18 


64800 


9.8885 


0.5915 


30.349 


1.0758 


13.824 


-0.456 


18.5 


66600 


10.04 


0.743 


30.586 


1.1426 


13.866 


-0.414 


19 


68400 


10.057 


0.76 


30.856 


1.2424 


13.84 


-0.44 


19.5 


70200 


10.116 


0.819 


31.008 


1.2242 


13.84 


-0.44 


20 


72000 


10.218 


0.921 


31.202 


1.248 


13.857 


-0.423 


20.5 


73800 


10.142 


0.845 


31.439 


1.3148 


13.807 


-0.473 


21 


75600 


10.159 


0.862 


31.464 


1.1696 


13.849 


-0.431 


21.5 


77400 


10.125 


0.828 


31.633 


1.1684 


13.832 


-0.448 


22 


79200 


10.032 


0.735 


31.76 


1.1252 


13.79 


-0.49 


22.5 


81000 


9.9814 


0.6844 


31.76 


0.955 


13.798 


-0.482 


23 


82800 


9.9814 


0.6844 


31.793 


0.8178 


13.832 


-0.448 
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Figure C6 - Air Sparging Pilot Study 
75 SCFM Water Level Changes 
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Table C6 - AS-2 75 cfm water levels 

time Hours Time seconds OW-3 reading OW-3 corrected OW-4 readings OW-4 corrected WT-6 Readings WT-6 Corrected WT-20 readings Wt-20 a 






12.092 





29.31 





13.638 





35.467 





1800 


10.986 


-1.106 


28.399 


-0.911 


15.47 


1.832 


36.413 


0.946 


3600 


1£0B4 


-0.008 


28.981 


-0.329 


16.247 


2.609 


37.113 


1.646 


5400 


13.444 


1.352 


29.809 


0.499 


16.973 


3.335 


37.595 


2.128 


7200 


14.474 


2.382 


30.121 


0.811 


17.387 


3.749 


38.093 


2.626 


9000 


16.019 


3.927 


31.312 


2.002 


17.531 


3.893 


38.389 


2.922 


12600 


18.367 


6.275 


32.697 


3.387 


18.316 


4.678 


39.216 


3.749 


14400 


19.329 


7.237 


32.959 


3.649 


18.688 


5.05 


39.63 


4.163 


16200 


20.605 


8.513 


34.107 


4.797 


18.806 


5.168 


40.289 


4.822 


18000 


21.272 


9.18 


34.901 


5.591 


18.966 


5.328 


40.854 


5.387 


19800 


22.108 


10.016 


37.046 


7.736 


18.992 


5.354 


41.564 


6.097 


21600 


21.888 


9.796 


38.498 


9.188 


19.068 


5.43 


41.792 


6.325 


23400 


21.263 


9.171 


40.018 


10.708 


18.899 


5561 


4Z138 


6.671 


25200 


20.723 


8.631 


41.167 


11.857 


18.992 


5.354 


42.509 


7.042 


27000 


19.498 


7.406 


40.736 


11.426 


18.949 


5.311 


4Z881 


7.414 


28800 


17.615 


5.523 






16.847 


3.209 


42.104 


6.637 


30600 


16.272 


4.18 






15.749 


2.111 


41.572 


6.105 


32400 


15.099 


3.007 






15.183 


1.545 


41.226 


5.759 


34200 


14.128 


2.036 


53.217 


7.217 


14.592 


0.954 


40.998 


5.531 


36000 


13.144 


1.052 


53.8 


7.8 


14.195 


0.557 


40.761 


5.294 


37800 


11.78 


-0.312 


53.217 


7217 


13.79 


0.152 


40.483 


5.016 


39600 


10.252 


-1.84 


5Z688 


6.888 


13.469 


-0.169 


40.001 


4.534 


41400 


8.9174 


-3.1746 


52.466 


6.466 


13.182 


-0.456 


39.605 


4.138 


43200 


8.8414 


-35506 


42.923 


-3.077 


13.072 


-0.566 


39.529 


4.062 


45000 


9.0778 


-3.0142 


42.965 


-3.035 


13.038 


-0.6 


39.326 


3.859 


46800 


9.4578 


-2.6342 


43.371 


-2.629 


13.123 


-0.515 


39.081 


3.614 


48600 


9.7787 


-2.3133 


43.734 


-2.266 


13.19 


-0.448 


39.056 


3.589 


50400 


9.9898 


-2.1022 


43.97 


-2.03 


13.216 


-0.422 


39.039 


3.572 


52200 


10.201 


-1.891 


44.257 


-1.743 


13.359 


-0.279 


39.165 


3.6SA. 


54000 


10.387 


-1.705 


44.536 


-1.464 


13.418 


-0.22 


39.267 




55800 


10.53 


-1.562 


44.756 


-1 .244 


13.486 


-0.152 


39.571 


4.K 


57600 


10.767 


-1.325 


45.102 


-0.898 


13.57 


•0.068 


39.748 


4.281 


59400 


11.012 


-1.08 


45.431 


-0.569 


13.655 


0.017 


39.875 


4.408 


61200 


11.18 


-0.912 


45.718 


-0.2B2 


13.697 


0.059 


40.01 


4.543 


63000 


11.434 


-0.658 


46.065 


0.065 


13.781 


0.143 


39.63 


4.163 


64800 


11.594 


-0.498 


46.25 


0.25 


13.824 


0.186 


39.849 


4.382 


66600 


11.814 


-0.278 


46.495 


0.495 


13.9 


0.262 


39.993 


4.526 


68400 


11.983 


-0.109 


46.673 


0.673 


13.891 


0.253 


40.044 


4.577 


70200 


12.228 


0.136 


46.926 


0.926 


13.984 


0.346 


40.137 


4.67 


72000 


12.38 


0.288 


47.078 


1.078 


13.984 


0.346 


40.162 


4.695 


73800 


12.456 


0.364 


47.188 


1.188 


14.018 


0.38 


40.103 


4.636 


75600 


12.523 


0.431 


47.297 


1.297 


14.009 


0.371 


40.12 


4.653 


77400 


12.565 


0.473 


47.424 


1.424 


14.06 


0.422 


40.077 


4.61 


79200 


12.667 


0.575 


47.492 


1.492 


14.043 


0.405 


40.027 


4.56 


81000 


12726 


0.634 


47.542 


1.542 


14.035 


0.397 


39.993 


4.526 


82800 


12.827 


0.735 


47.635 


1.635 


14.085 


0.447 


40.044 


4.577 
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Figure C7 - Air Sparging Pilot Study 
100 SCFM Water Level Changes 
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Table C7 - AS-3 100 cfm water levels 

time Hours Time seconds OW-3 rearing OW-3 corrected OW-4 readings OW-4 corrected WT-6 Readings WT-6 Corrected WT-20 readings Wt-20 corrected 
15.259 41.28 



42.48 
42.96 
43.28 
43.76 
49.74 
54.73 
57.009 
58.199 

58.444 17.164 20.22 6.17 44.26 

54.644 13.364 20.01 5.96 44.81 

54.73 13.45 18.3 4.25 43.99 

54.442 13.162 17 2.95 43.85 

53.09 11.81 15.757 1.707 42.81 

50.625 9.345 14.96 0.91 42.62 

48.623 7.343 14.31 0.26 42.18 

48.885 7.605 13.53 -0.52 41.657 
45.837 4.557 13.09 -0.96 

46.571 5.291 12.7 -1.35 40.51 

46.09 4.81 12.46 -1.59 40.31 

37.333 -3.947 12.371 -1.679 40.09 

37.59 -3.69 12.42 -1.63 39.82 

37.882 -3.398 12.58 -1.47 39.75 

38.152 -3.128 12.71 -1.34 39.73 

38.557 -2.723 12.84 -1.21 39.79 

-1.06 39.84 -O.i 

-0.961 39.93 -0.3. 

-0.902 39.97 -0.35 

-0.767 40.07 -0.25 

•0.716 40.11 -0.21 

-0.61 40.24 -0.08 

-0.581 40.27 -0.05 

1.71 0.43 13.511 -0.539 40.32 

H.94 0.66 13.596 -0.454 40.4 0.08 

42.19 0.91 13.629 -0.421 40.45 0.13 

42.417 1.137 13.663 -0.387 40.51 0.19 

42.53 1.25 13.68 -0.37 40.52 

42.636 1.356 13.697 -0.353 40.53 

42.59 1.31 13.68 -0.37 40.53 

42.543 1.263 13.65 -0.4 40.53 

42.43 1.15 13.66 -0.39 40.5 

42.4 1.12 13.7 -0.35 40.5 

42.383 1.103 13.69 -0.36 40.53 

42.38 1.1 40.53 



1800 


13.629 


-1.63 


3600 


14.018 


-1.241 


5400 


15.141 


-0.118" 


7200 


15.952 


0.693 


9000 


17.556 


2.297 


10800 


19.228 


3.969 


12600 


20.858 


5.599 


14400 


22.479 


7.22 


16200 


23.746 


8.487 


18000 


24768 


9.509 


19800 


25.105 


9.846 


21600 


24.776 


9.517 


23400 


24,345 


9.086 


25200 


23.763 


8.504 


27000 


22.505 


7.246 


28800 


21.533 


6.274 


30600 


20.123 


4.864 


32400 


18.924 


3.665 


34200 


17.666 


2.407 


36000 


16.061 


0.802 


37800 


6.4769 


-8.7821 


39600 


6.8147 


-8.4443 


41400 


6.688 


-8.571 


43200 


1.4102 


-13.8488 


45000 


1.8325 


-13.4265 


46800 


2.6093 


-12.6497 


48600 


3.3356 


-11.9234 


50400 


4.1209 


-11.1381 


52200 


4.63 


-10.629 


54000 


5.18 


-10.079 


55800 


5.56 


-9.699 


57600 


5.95 


-9.309 


59400 


6.26 


-8.999 


61200 


6,68 


-8.579 


63000 


6.97 


-8.289 


64800 


7.3 


-7.959 


66600 


7.77 


-7.489 


68400 


8.28 


-6.979 


70200 


8.74 


-6.519 


72000 


9.04 


-6.219 


73800 


9.28 


-5.979 


75600 


9.28 


-5.979 


77400 


9.2 


-6.059 


79200 


9.07 


-6.189 


81000 


9.15 


-6.109 


82800 


9.24 


-6.019 


84600 


9.32 


-5.939 






14.05 


-0.19 


15.57 


0.62 


16.56 


1.71 


17.36 


2.31 


17.97 


2.81 


18.43 


4.57 


18.91 


5.85 


19.35 


7.12 


19.73 


8.46 


19.91 


13.45 


20.26 


15.729 


20.241 


16.919 


20.385 


17.164 


20.22 


13.364 


20.01 


13.45 


18.3 


13.162 


17 


11.81 


15.757 


9.345 


14.96 


7.343 


14.31 


7.605 


13.53 


4.557 


13.09 


5.291 


12.7 


4.81 


12.46 


-3.947 


12.371 


-3.69 


12.42 


-3.398 


12.58 


-3.128 


12.71 


-2.723 


12.84 


-2.26 


12.99 


-1.77 


13.089 


-1.3 


13.148 


•0.89 


13.283 


-0.56 


13.334 


-0.14 


13.44 


0.2 


13.469 


0.43 


13.511 


0.66 


13.596 


0.91 


13.629 


1.137 


13.663 


1.25 


13.68 
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Table H.1 100 CFM Air Pressure Data 

WT-17 WT-17 WT-13 WT-13 OW-1 OW-1 OW-2 OW-2 

Time (sec) Time(hr) DATA Corrected DATA Corrected DATA Corrected DATA Corrected 

39270 10.91 1.469 -0.118 1.799 -0.093 0.980 -0.186 1.588 -0.279 

39570 10.99 1.444 -0.144 1.782 -0.110 0.954 -0.211 1.588 -0.279 

VES1COR.WQ2 



Table H.2 150 CFM Air Pressure Data 







WT-17 


WT-17 


WT-13 


WT-13 


OW-1 


OW-1 


OW-2 


OW-2 


Time(sec) Time(hr) 


DATA 


Corrected DATA 


Corrected DATA 


Corrected DATA 


Corrected 





0.00 


1.4609 





1.8156 





0.99645 





1.6129 





30 


0.01 


1.4609 





1.7902 


-0.0254 


0.96267 


-0.03378 


1.672 


0.0591 


60 


0.02 


1.4609 





1.7902 


-0.0254 


0.97956 


-0.01689 


1.7142 


0.1013 


90 


0.03 


1.4609 





1.7902 


-0.0254 


0.97956 


-0.01689 


1.7396 


0.1267 


120 


0.03 


1.444 


-0.0169 


1.7818 


-0.0338 


0.95423 


-0.04222 


1.7227 


0.1098 


150 


0.04 


1.4609 





1.7987 


-0.0169 


0.97956 


-0.01689 


1.7227 


0.1098 


180 


0.05 


1.4356 


-0.0253 


1.8071 


-0.0085 


0.99645 





1.7396 


0.1267 


210 


0.06 


1.4356 


-0.0253 


1.7902 


-0.0254 


0.99645 





1.7227 


0.1098 


240 


0.07 


1.4271 


-0.0338 


1.7818 


-0.0338 


0.97956 


-0.01689 


1.7227 


0.1098 


270 


0.08 


1.3933 


-0.0676 


1.7818 


-0.0338 


0.97111 


-0.02534 


1.7142 


0.1013 


300 


0.08 


1.2582 


-0.2027 


1.7565 


-0.0591 


0.95423 


-0.04222 


1.7142 


0.1013 


330 


0.09 


1.2076 


-0.2533 


1.7142 


-0.1014 


0.96267 


-0.03378 


1.7142 


0.1013 


360 


0.10 


1.14 


-0.3209 


1.6973 


-0.1183 


0.93734 


-0.0591 1 


1.7227 


0.1098 


, 390 


0.11 


1.1231 


-0.3378 


1.6467 


-0.1689 


0.912 


-0.08445 


1.6973 


0.0844 


420 


0.12 


1.1062 


-0.3547 


1.6551 


-0.1605 


0.88667 


-0.10978 


1.672 


0.0591 


450 


0.13 


1.1062 


-0.3547 


1.6298 


-0.1858 


0.89511 


-0.10134 


1.6467 


0.0338 


480 


0.13 


1.0556 


-0.4053 


1.6129 


-0.2027 


0.89511 


-0.10134 


1.6298 


0.0169 


510 


0.14 


1.0387 


-0.4222 


1.596 


-0.2196 


0.85289 


-0.14356 


1.672 


0.0591 


540 


0.15 


1.0471 


-0.4138 


1.5622 


-0.2534 


0.82756 


-0.16889 


1.6382 


0.0253 


570 


0.16 


1.0387 


-0.4222 


1.5876 


-0.228 


0.86134 


-0.13511 


1.6129 





600 


0.17 


1.0218 


-0.4391 


1.5622 


-0.2534 


0.82756 


-0.16889 


1.6298 


0.0169 


630 


0.18 


1.0133 


-0.4476 


1.5707 


-0.2449 


0.86978 


-0.12667 


1 .6298 


0.0169 


660 


0.18 


0.99645 


-0.46445 


1.5284 


-0.2872 


0.82756 


-0.16889 


1.5876 


-0.0253 


690 


0.19 


1.0218 


-0.4391 


1.596 


-0.2196 


0.86134 


-0.13511 


1.6382 


0.0253 


720 


0.20 


0.99645 


-0.46445 


1.5453 


-0.2703 


0.86134 


-0.13511 


1.6298 


0.0169 


750 


0.21 


0.97956 


-0.48134 


1.52 


-0.2956 


0.82756 


-0.16889 


1.6129 





780 


0.22 


0.97956 


-0.48134 


1.5538 


-0.2618 


0.836 


-0.16045 


1.5876 


-0.0253 


810 


0.23 


0.89511 


-0.56579 


1.4778 


-0.3378 


0.74311 


-0.25334 


1.5453 


-0.0676 


840 


0.23 


0.95423 


-0.50667 


1.5453 


-0.2703 


0.836 


-0.16045 


1.6129 





870 


0.24 


0.95423 


-0.50667 


1.5284 


-0.2872 


0.81911 


-0.17734 


1.6129 





900 


0.25 


0.95423 


-0.50667 


1.52 


-0.2956 


0.81067 


-0.18578 


1.6129 





930 


0.26 


0.97111 


-0.48979 


1.5453 


-0.2703 


0.836 


-0.16045 


1.6044 


-0.0085 


960 


0.27 


1.0133 


-0.4476 


1.5453 


-0.2703 


0.85289 


-0.14356 


1.6298 


0.0169 


990 


0.28 


0.99645 


-0.46445 


1.5453 


-0.2703 


0.836 


-0.16045 


1.6129 
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Figure C8 - Air Sparging Pilot Study 

1 1 5 SCFM Water Level Changes 



15 

Time (Hours) 
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OW-3 



OW-4 WT-6 



WT-20 



Table C8 - AS-4 115 dm water levels 

time Hours Time seconds OW-3 reading OW-3 corrected OW-4 readings OW-4 corrected WT-6 Readings WT-6 Corrected WT-20 readings Wt-20 a 




1800 


11.299 
10.057 



-1.242 


3754 
39.064 



1.824 


13.722 
15.487 



1.765 


40.533 
41.133 


0_ 
0.6 


3600 
5400 
7200 


12.143 

14.567 . 
16.619 


0.844 
3568" 
5.32 


40.517 
42.087 
43.565 


3.277 
4.847 
6.325 


16.475 
17.32 
17.987 


£753 
3.598 
4.265 


41.842 
42.569 
43.016 


1.309 
2.036 
2.483 _ 


9000 


19.068 


7.769 


45.305 


8.065 


18.536 


4.614 


43.531 


2.998 


10800 


21.5 


10.201 


46.943 


9.703 


19.059 


5.337 


43.953 


3.42 


12600 


23.349 


12.05 


48.606 


11.366 


19.498 


5.776 


44.342 


3.809 


14400 
16200 


23.805 
24.742 


12.506 
13.443 


49.789 
53.606 


12.549 
16.366 


19.811 
20.098 


6.089 
6.376 


44.68 
45.017 


4.147 _ 
4.484 " 


18000 


24.227 


12.928 


54.408 


17.168 


20.039 


6.317 


45.119 


4.586 


19800 


23.661 


12.362 


50.54 


13.3 


20.132 


6.41 


45.254 


4.721 


21600 


23.113 


11.814 


50.498 


13.253 


19.853 


6.131 


45.364 


4.831 


23400 


22.293 


10.994 


53.614 


16.374 


19.642 


5.92 


44.916 


4.383 " 


25200 
27000 


20.486 
19.118 


9.187 
7.819 


54.425 
52.922 


17.185 
15.682 


19.059 
17.201 


5.337 
3.479 


45.136 
44.604 


4.603 
4.071 


28800 


17.218 


5.919 


51.503 


14.263 


15.648 


1.926 


43.168 


2.635 


30600 
32400 


15.555 
13.959 


4.256 
2.66 


52.77 
52.102 


15.53 
14.862 


14.28 
13.232 


0.558 
-0.49 


42.585 
41.648 


2.052 " 
1.115 


34200 


11.974 


0.675 


51592 


14.052 


12.388 


-1.334 


41.065 


0.532 


36000 
37800 


9.576 
9.356 


-1.723 
-1.943 


48.074 
48.066 


10.834 
10.826 


11.788 
11.417 


-1.934 
-2.305 


40.618 
40.272 


0.085 
-0.261 • 


39600 
41400 


9.264 
9.196 


-2.035 
-2.103 


41.8 
41.554 


4.56 
4.324 


11.256 
11.375 


-2.466 
-2.347 


39.883 
39.672 


-0.65 
-0.861 


43200 


9.179 


-2.12 


41.918 


4.678 


11.628 


-2.094 


39.621 


-0.912 


45000 


9.289 


-2.01 


42.104 


4.864 


11.814 


-1.908 


39.588 


-0.945 • 


46800 
48600 


9.4663 
9.6267 


-1.8327 
-1.6723 


42.298 
42.585 


5.058 
5.345 


12.008 
12.185 


-1.714 
-1.537 


39.613 
39.63 


-0.92 
-0.903 


50400 
52200 


9.7534 
9.8716 


-1.5456 
-1.4274 


42.839 
43.117 


5.599 
5.877 


12.329 
12.422 


-1.393 
-1.3 


39.681 
39.664 


-O.f 


54000 


9.956 


-1.343 


43.405 


6.165 


12.548 


-1.174 


39.731 


-o.t. 


55800 


9.9898 


-1.3092 


43.565 


6.325 


12.591 


-1.131 


39.74 


-0.793 


57600 


10.091 


-1.208 


43.827 


6.587 


12.717 


-1.005 


39.858 


-0.675 


59400 
61200 


10.471 
10.716 


-0.828 
-0.583 


44.08 
44.266 


6.84 
7.026 


12.869 
12.886 


-0.853 
-0.836 


40.001 
40.027 


-0.532 . 
•0.506 


63000 


11.062 


-0.237 


44.561 


7.321 


13.03 


-0.692 


40.187 


-0.346 


64800 


11.206 


-0.093 


44.629 


7.389 


13.038 


•0.684 


40.204 


•0.329 


66600 


11.451 


0.152 


44.654 


7.414 


13.072 


-0.65 


40.246 


-0.287 


68400 


11.653 


0.354 


44.671 


7.431 


13.097 


-0.625 


40.28 


•0553 


70200 
72000 


11.89 
12.016 


0.591 
0.717 


44.933 
45.136 


7.693 
7.896 


13.165 
13.216 


-0.557 
-0.506 


40.373 
40.432 


-0.16 
■0.101 


73800 


1Z05 


0.751 


45537 


7.997 


13.165 


-0.557 


40.39 


-0.143 


75600 
77400 


12.116 
12.109 


0.819 
0.81 


45.389 
45.473 


8.149 
8.233 


13.266 
13.292 


-0.456 
-0.43 


40.483 
40.508 


•O.05 
■0.025 


79200 


12.109 


0.81 


45.482 


8.242 


13.308 


-0.414 


40.517 


■0.016 


81000 
82800 


12.109 
12.126 


0.81 
0.827 


45.465 
45.524 


8.225 
8.284 


13.275 
13.308 


-0.447 
-0.414 


40.483 
40.491 


-0.05 
-0.042 


84600 


12.109 


0.81 


45.575 


8.335 


13.342 


■0.38 


40.55 


0.017 


86400 
88200 


12.016 
12.126 


0.717 
0.827 


45.516 
45.634 


8.276 
8.394 


13.283 
13.359 


-0.439 
-0.363 


40.525 
40.677 


•0.008 
0.144 


90000 
91800 


12.253 
12.405 


0.954 
1.106 


45.592 
45.583 


8.352 
8.343 


13.325 
13.368 


-0.397 
-0.354 


40.643 
40.829 


0.11 
0.296 



APPENDIX D 

PRODUCT RECOVERY PILOT STUDY 

SOIL SAMPLES 

LABORATORY RESULTS 



Summary of Analytical Results For The FS-12 Pilot Study - Soil Data 



PILOT STUDY SOIL BORINGS 














SITE: 


MMR 


MMR 


MMR 


MMR 


MMR 


LOCATION: 


FS-12 


FS-12 


FS-12 


FS-12 


FS-12 


DEPTH: 


88 


88 


88 


84 


84 


SAMPLE NUMBER: 


PR-1 -88-082093 


PR-1-88-082093MS 


PR-1-88-082093MSD 


PR-1 -84-082093 


PR-4-84D-082093 


LAB SAMPLE NO.: 


15075.01 


15075.02 


15075.03 


15075.04 


15075.05 


MATRIX: 


SOIL 


SOIL 


SOIL 


SOIL 


SOIL 


METHOD BLANK (MB): 


BLK-082593O1016 


BLK-O82593ai016 


BLK-062593O1016 


BLKO8259301O16 


BLKO82593®1016 


TRIP BLANK (TB): 


TB-082093-1 


TBO82093-1 


TB-082093-1 


TB-082093-1 


TBO82093-1 


FIELD BLANK (FB): 
EQUIP. RINSEATE(ER): 


FB-082093-1 -P,FB-082093-2-DI 


FB-082093-1 -P,FBO82093-2-Di 


: BO82093-1-P,FBO82093-2-DI 


FB-082093-1 -P.FB-082093-2-DI 


r B-082093-1 -P,FBO82093-2-DI 


ERO82093-1 


ER-082093-1 


ER-082093-1 


ER-082093-1 


ER-082093-1 


DATE SAMPLED 


08/2093 


08/20/93 


08/20/93 


08/2093 


08/20/93 


DATE ANALYZED: 


08/2593 


08/2593 


08/25/93 


08/2593 


08/2593 


CROL 












BENZENE 


1 


ND 


19.5 


19.0 


(1.1) ND 


(1.1) ND 


TOULENE 


1 


ND 


20.5 


20.0 


(1.1) ND 


(1.1) ND 


ETHYLBENZENE 


1 


0.5 


20.2 


19.7 


(1.1) ND 


(1.1) ND 


XYLENES 


1 


12.6 


66.5 


62.0 


(1.1) ND 


(1.1) ND 


UNITS 




ug/kg 


U9*g 


ugfcg 


"9*9 


ug*g 


Level 












Dilution Factor 


1.00 


1.00 


1.00 


1.00 


1.00 


Percent Solids, (%) 


95.80 






95.50 


95.40 


Sample Weight(grams) 




5.0 


5.0 


5.0 


5.0 


5.0 



FOR THAT SPECIFIC SAMPLE 



Summary of Analytical Results For The FS-12 Pilot Study - Sol Data 



PILOT STUDY SOIL BORINGS 

SITE: 

LOCATION: 

DEPTH: 


MMR 
FS-12 

TB-082093-1 

15075.06 

WATER 

BLK-08239391233 

TBO82093-1 

FB-082093-1 -P.FB-082093-2-DI 

ER-082093-1 

08/20/93 

08/2393 


MMR 
FS-12 


MMR 
FS-12 


MMR 
FS-12 


SAMPLE NUMBER: 
LAB SAMPLE NO.: 
MATRIX- 
METHOD BLANK (MB): 
TRIP BLANK (TB): 
FIELD BLANK (FB): 
EQUIP. RINSEATE(ER): 
DATE SAMPLED: 
DATE ANALYZED: 

CRQL 


ER-082093-1 

15075.07 

WATER 

BLK-08239391233 

TBO82093-1 

FB-082093-1 -P.FB-082093-2-DI 

ER-082093-1 

08/20/93 

08/23/93 


F&O82093-1-P 

15075.08 

WATER 

BLK-08239391233 

TB-082093-1 

FB-082093-1 -P.FBO82093-2-DI FB-082093 

ER-082093-1 

08/20/93 

08/23/93 


FB-082093-2-DI 

15075.09 

WATER 

BLK-08239391233 

T&O82093-1 

1-P.FB-O82093-2-DI 

ER-082093-1 

08/20/93 

08/2393 


BENZENE 
TOULENE 
ETHYLBENZENE 
XYLENES 


1 

1 
1 


ND 
ND 
ND 
ND 


ND 

0.5 J 

ND 

ND 


1.4 
ND 
ND 
ND 


ND 

0.6 J 

ND 

ND 






























































UNITS 
Level 


uc/L 


ugA 


ug/L 


uc/L 


Dilution Factor: 
Percent SoSda,(%) 
Sample Weic/it(grams) 

NOTE: 


1.00 
NA 
NA 


1.00 
NA 
NA 


1.00 
NA 
NA 


1.00 
NA 
NA 
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Summary of Analytical Results For The FS-1 2 Pibt Study - Soil Data 



PILOT STUDY SOIL BORINGS 

SITE: 

LOCATION: 

DEPTH: 

SAMPLE NUMBER: 

LAB SAMPLE NO.: 

MATRIX: 

METHOD BLANK (MB): 

TRIP BLANK fTB): 

FIELD BLANK (FB): 

EQUIP. RINSEATE (ER): 

DATE SAMPLED: 

DATE ANALYZED: 


9R91 


MMR MMR MMR 

FS-1 2 FS-1 2 FS-12 

90 92 80 

PR-1 -90-082093 PR-1 -92-062093 PR-1-8OO82093 

15075.10 15075.11 15075.12 

SOIL SOIL SOIL 

BLK062693 00902 082693©0902 BLK^6259301016 

NA NA NA 

FBO62093-1-P,FBO82093-2-DI F&O82093-1 -P,FB-082093-2-DI FB-O82093-1-P.FBO82093-2-DI 

ER-082093-1 ER-082093-1 ER-082093-1 

08/20/93 08/20&3 08/20/93 

08£6£3 08/26&3 08/25/93 


BENZENE 
TOULENE 
ETHYLBENZENE 
XYLENES 


1 

1 

1 


(125) ND (125) ND ND 
(125) 109 J (125)1178 ND 

(125)189 (125)387 ND 
(125)1593 (125)2878 ND 






























































UNITS 
Level 


ugfcg ug1<g ugfog 


Dilution Factor 
Percent Solids, (%) 
Sample We'^it(grams) 

NOTE: 


125.00 125.00 1.00 

91.40 89.80 96.50 

5.0 5.0 5.0 







Summary of Analytical Results For The FS-12 Pilot Stud/ - Soi Data 



PILOT STUDY SOIL BORINGS 














SITE: 


MMR 


MMR 


MMR 


MMR 


MMR 


LOCATION: 


FS-12 


FS-12 


FS-12 


FS-12 


FS-12 


DEPTH: 


88 


84 


84 


90 


92 


SAMPLE NUMBER: 


PR-1 -88-082093 


PR-1 -84-082093 


PR-1-84DO82093 


PR-1 -90-082093 


PR-1 -92-082093 


LAB SAMPLE NO.: 


15075.01 


15075.04 


15075.05 


15075.10 


15075.11 


MATRIX- 


SOIL 


SOIL 


SOIL 


SOIL 


SOIL 


METHOD BLANK (MB): 


BLK082593O1016 


BLK-082593©1016 


BLK-082593O1016 


BLK-062693O0902 


BLK-08269390902 


TRIP BLANK (TB): 


TB-082093-1 


T&082093-1 


TBO82093-1 


NA 


NA 


FIELD BLANK (FB): 
EQUIP. RINSEATE(ER): 


FB-082093-1 -P.FB-082093-2-DI 


FB-082093-1 -P.FB-082093-2-DI 


FB-082093-1-P,FBOB2093-2-DI 


F&062093-1-P.F&O82093-2-DI F&O82093-1-P.FBO82093-2-DI 


ER-082093-1 


ER-082093-1 


ER-082093-1 


ER-082093-1 


ER-082093-1 


DATE SAMPLED: 


08/20/93 


08£0/&3 


08/20/93 


08£(V93 


08/20/03 


DATE ANALYZED: 


08/3 1&3 


08/31/93 


08/31/93 


08/31 A3 


08/31/03 


MDL 












PETROLEUM HYDROCARBON 


104 


281 


(105)375 


(105)333 


(110)418 


(111)411 


UNrrs 




mp/kg 


mgfcg 


mgykg 


mg*g 


mgfcg 


Level 












Dihilion Factor 


1 


1 


1 


1 


1 


Percent Soid9,(%): 


95.80 




95.40 


91.40 


89.80 


Sample Weight (grams): 




0.5 


0.5 


0.5 


0.5 


0.5 



I I 



Summary of Analytical Results For The FS-1 2 Pilot Stud/ - Soi Data 



PILOT STUDY SOIL BORINGS 

SITE: 




MMR 


LOCATION: 


FS-12 


DEPTH: 


80 


SAMPLE NUMBER: 
LAB SAMPLE NO.: 


PR-1 -80-082093 
15075.12 


MATRIX- 


SOIL 


METHOD BUNK (MB): 
TRIP BLANK (TB): 


BLK-082593Q1016 
NA 


FIELD BLANK (FB): 
EQUIP. RINSEATE(ER): 


FB462093-1 -P.FB-082093-2-DI 
ER-082093-1 


DATE SAMPLED: 


08/2093 


DATE ANALYZED: 


08/31&3 


MDL 




PETROLEUM HYDROCARBON 


104 


(103) 258 


UNITS 
Level 




mgkg 


Dilution Factor 


1 


Percent Solids, (%): 
Sample Weight (grams): 


96.50 
0.5 


NOTE: 









Summary of Analytical Results For The FS-1 2 Pilot Study - Soil Data 



PILOT STUDY SOIL BORINGS 














SITE: 


MMR 


MMR 


MMR 


MMR 


MMR 


LOCATION: 


FS-12 


FS-12 


FS-12 


FS-12 


FS-12 


DEPTH: 


88 


88 


88 


84 


84 


SAMPLE NUMBER: 


PR-1 -88062093 


PR-1-88O82093MS 


PR-1-88-082093MSD 


PR-1 -84-082093 


PR-1-84DO82093 


LAB SAMPLE NO.: 


15075.01 


15075.02 


15075.03 


15075.04 


15075.05 


MATRIX 


SOIL 


SOIL 


SOIL 


SOIL 


SOIL 


METHOD BLANK (MB): 


SBLK-08239301 


SBLK-08239301 


SBLK-08239301 


SBLK-08239301 


SBLK-08239301 


TRIP BLANK (TB): 


TBO82093-1 


TB-082093-1 


TB-082093-1 


TB-082093-1 


TB-082093-1 


FIELD BLANK (FB): 
EQUIP. RINSEATE(ER): 


FB-O82093-1 -P.FB-O82093-2-DI 


FB-082093-1 -P.FBO82093-2-DI 


FB-082093-1-P,FB-082093-2-DI 


FB-082093-1-P.FB-082093-2-DI FB-082093-1-P.FB-082093-2-DI 


ER-082093-1 


ER-082093-1 


ER-082093-1 


ER-082093-1 


ER-082093-1 


DATE SAMPLED. 


08/20/93 


08/20/93 


08/2093 


00/20/93 


08/20/93 


DATE ANALYZED: 


08/23/93 


08/23/93 


08/23/93 


08/2&93 


08/23/83 




MDL 












PETROLEUM HYDROCARBON 


10 


ND 


635 


646 


ND 


ND 


UNITS 




mgfcg 


mg*g 


mgykg 


mgfcg 


mgfog 


Level 












Dilution Factor 


1 


1 


1 


1 


1 


Percent SoBds, (%) 


95.80 






95.50 


95.40 


Sample We$it(grams) 




aog 


30g 


sog 


30g 


30g 



SD2TPH.WQ1 
I 1 



Summary of Analytical Results For The FS-12 Pilot Study - So9 Data 



PILOT STUDY SOIL BORINGS 

SITE: 

LOCATION: 

DEPTH: 

SAMPLE NUMBER: 

LAB SAMPLE NO.: 

MATRIX 

METHOD BLANK (MB): 

TRIP BLANK (TB): 

FIELD BLANK (FB): 

EQUIP. RINSEATE(ER): 

DATE SAMPLED: 

DATE ANALYZED: 



-MEL 



PETROLEUM HYDROCARBON 



UNITS 
Level 

Dilution Factor: 
Percent Solids, (%) 
Sample Weic^t(grams) 



MMR 


MMR 


MMR 


MMR 


MMR 


FS-12 


FS-12 


FS-12 


FS-12 

90 

PR-1-90O82093 


FS-12 
92 


ER-082093-1 


FB-082093-1-P 


FBO82093-2-DI 


PR- 1-92-082093 


1S075.07 


15075.08 


15075.09 


15075.10 


15075.11 


WATER 


WATER 


WATER 


SOIL 


SOIL 


WBLK-08239301 


WBLK-08239301 


WBLK-08239301 


SBLK-08239301 


SBLK-08239301 


T&O82093-1 


TB-082093-1 


TB-0B2093-1 


NA 


NA 


-P.FBO82093-2-DI 


FB-082093-1-P,FB-082093-2-DI 


FB-082093-1-P.FB-082093-2-DI 


FB-082093-1-P.FB-082093-2-DI FB-082093-1-P.FB-082093-2-DI 


ER-082093-1 


ER-082093-1 


ER-082093-1 


ER-082093-1 


ER-082093-1 


08/20A3 


08/20/93 


08/20*93 


08/20^3 


08/20793 



Summary of Analytical Results For The FS-12 Pilot Study - Soil Data 



PILOT STUDY SOIL BORINGS 

SITE: 

LOCATION: 

DEPTH: 

SAMPLE NUMBER: 

LAB SAMPLE NO.: 

MATRIX: 

METHOD BLANK (MB): 

TRIP BLANK (TB): 

FIELD BLANK (FB): 

EQUIP. RINSEATE(ER): 

DATE SAMPLED 

DATE ANALYZED: 


MPL 


MMR 

FS-12 

80 

PR-1 -80-062093 

15075.12 

SOIL 

SBLK-08239301 

NA 

FBO82093-1 -P.FBO82093-2-DI 

ER-082093-1 

08/S0&3 

08/23&3 




10 




PETROLEUM HYDROCARBON 


ND 


























































UNITS 
Laval 


mgykg 


Dilution Factor. 
Percent Solids, (%) 
Sample We#it(gr*T)s) 

NOTE: 


96.50 
30g 







i i 



i i 



SD2TPH.WQ1 
I I I 



I ! 



Summaiy of Engineering Parameters Analytical Results For the Sandwich Remedial Investigation Stud/ - Soil Data 



PILOT STUDY SOIL BORINGS 
SITE: 

LOCATION: 
DEPTH: 

SAMPLE NUMBER: 
LAB SAMPLE NO.: 
MATRIX- 
METHOD BLANK (MB): 
TRIP BLANK (TB): 
FIELD BLANK (FB): 
EQUIP. RINSEATE(ER): 
DATE SAMPLED 
DATE ANALYZED: 

f 

•bTOEnT 

TOULENE 

ETHYLBENZENE 

XYLENES 



FS-12 



FS-12 
74 



FB-091193-2-DI TB091193-1 FB-091193-1-P ER-091193-1 Wl 

15368.01 15368.02 15368.03 15368.04 15368.05 

WAIEB WATEB mm water WAIEfl 

BLK-091493®1025 BLK-09 149301025 BLK-O9149381025 BLK-09 1493 ©1025 BLK-09149391341 

TB-091193-1 TB091193-1 TB091193-1 TB-091193-1 TB091193-1 
FB-091193-2-DI,FB-091193-1-P FB-O91193-2-DI.FB-091193-1-P FB-091193-2-DI,FB-091193-1-P FB-O91193-2-DI.FB-091193-1-P F&O91193-2-DI.FB-091193-1-P 

TB-091193-1 TB091 193-1 TB-091193-1 TB-091193-1 T&091 193-1 

09/11/93 09/11/93 09/11/93 09/11^3 09/11^3 

09/1493 09/14^3 09/14/93 09/14&3 09/14/93 



ND 



-w 



"TUT 



-ncr 



-RTr 



UNI IS 
Level 

Dilution Factor 
Percent Solids, (%) 
Sample Weight(giams) 



ug/L 



Summaiy of Engineering Parameters Analytical Results For Bio Sandwich Remedal Investigation Study - Soil Data 



PILOT STUDY SOIL I 

SITE: 

LOCATION: 
DEPTH: 

SAMPLE NUMBER: 
LAB SAMPLE NO.: 
MATRIX- 
METHOD BLANK (MB): 
TRIP BLANK (TB): 
FIELD BLANK (FB): 
EQUIP. RINSEATE(ER): 
DATE SAMPLED: 
DATE ANALYZED: 

BENZENE 

TOULENE 

ETHYLBENZENE 

XYLENES 



■TOTS 

Level 
Dilution Factor 

Percent Solids, (%) 
Sample Weight(grams) 



CB2L 



BLK-091493S1341 
TB-091 193-1 
FB-091 193-2-DI.FB091 193-1-P 
TB-091 193-1 
09/11/93 
09/1 4&3 

ND 



TB091193-1 
09/1 1&3 
09/14/93 



TB091 193-1 
09/11/93 
09/14/93 



"9*0 



"&*g 



I I 



Summary of Engineering Parameters Analytical Results For (he Sandwich Remedial Investigation Stud/ - Soil Data 



PILOT STUDY SOIL BORINGS 










SITE: 


MMR 


MMR 


MMR 


LOCATION: 


FS-12 


FS-12 


FS-12 


DEPTH: 


74 


86 


90 


SAMPLE NUMBER: 


WT-17-74-091193 


WT-17-86-091193 


WT-1 7-90-091 193 


LAB SAMPLE NO.: 


15368.05 


15368.07 


15368.08 


MATRIX 


SOU. 


SOL 


SOU. 


METHOD BLANK (MB): 


BLK-091493O1341 


BLK-09149301341 


BLK-091493®1341 


TRIP BLANK (TB): 


TB-091 193-1 


TB091 193-1 


T&091 193-1 


FIELD BLANK (FB): 
EQUIP. RINSEATE(ER): 


FB091 193-2-DI.FB-091 193-1-P 


FB-091 193-2-DI,FB-091 193-1-P 


F&091 193-2-DI.FB-091 1 93-1 -P 


ER-091 193-1 


ER-091 193-1 


ER-091 193-1 


DATE SAMPLED: 


09/11-93 


09/11/93 


09/11/93 


DATE ANALYZED: 


09/1493 


09/16/93 


09/16/93 


MDL 










104 




ORGANIC CARBON 


(105)105 


(105)360 


380 


mrs ' 




mcykg 


mgtog 


mg*g 


Level 








Dilution Factor 


1 


! 


1 


Percent SoWs, (%) 


95.18 


95.32 


95.84 


Sample Weight(grams) 




0.5 


0.5 


0.5 



Summary of Engineering Parameters Analytical Results For the Sandwich Remedal Investigation Study - SoB Data 



PILOT STUDY SOIL BORINGS 














SITE: 


MMR 


MMR 


MMR 


MMR 


MMR 


LOCATION: 


FS-12 


FS-12 


FS-12 


FS-12 


FS-12 


DEPTH: 








74 


74 


SAMPLE NUMBER: 


FB-091 193-2-DI 


FB-099193-1-P 


ER-091193-1 


WT-17-74-091193 


WT-17-74D-091193 


LAB SAMPLE NO.: 


15368.01 


15368.03 


15368.04 


15368.05 


15368.06 


MATRIX: 


U&IEB 


WATFR 


WATFq 


SOL 


SOL 


METHOD BLANK (MB): 


WBLK-09159501 


WBLK-091 59301 


WBLK-09159301 


SBLK-091 49301 


SBLK-09149301 


TRIP BLANK (TB): 


TB-091 193-1 


TB<»91 193-1 


TB-091 193-1 


TB-091 193-1 


TB091 193-1 


FIELD BLANK (FB): 
EQUIP. RINSEATE(ER): 


FB-091 193-2-DI.FB-091 193-1-P 


FB-091 193-2-DI,FB-091 193-1-P 


FB-091193-2-DI.FBO91193-1-P 


FB-091 193-2-DI.F&091 193-1-P F&091 193-2-DI, FB-091193-1-P 


ER-091193-1 


ER-091193-1 


ER-091193-1 


ER-091193-1 


ER-091193-1 


DATE SAMPLED 


09/11/93 


09/11/93 


09/11/93 


09/1 1#3 


09/11/93 


DATE ANALYZED: 


09/1593 


09/1&93 


09/15/93 


09/14/33 


09/14/93 




MQL 












PETROLEUM HYDROCARBON 


10 


(0.5)ND 


(0.5)ND 


(0.5) ND 


(11)ND 


ND 


UNI IS 




mg/L 


mg/L 


mg/L 


n>9*g 


moKg 


Level 












Dilution Factor 


1 


1 


1 


1 


1 


Percent Solids, (%) 


NA 










Sample Weight(grams) 


NA 


NA 


95.1S 


NA 



SD4TPH.WQ1 
) 
I I I 



I I } i I " ' I I I » ' 



1 i i 1 



Summary of Engineering Parameters Analytical Results For the Sandwich Remedial Investigation Study - Soil Data 



PILOT STUDY SOIL BORINGS 








SITE: 


MMR 


MMR 


LOCATION: 


FS-12 


FS-12 


DEPTH: 


86 


90 


SAMPLE NUMBER: 


WT-17-86-091193 


Wr-17-90-091193 


LAB SAMPLE NO.: 


15368.07 


15368.08 


MATRIX: 


SOL 


SQL 


METHOD BLANK (MB): 


SBLK-09149301 


SBLK-09149301 


TRIP BLANK (TB): 


TB-091 193-1 


T&091 193-1 


FIELD BUNK (FB): 
EQUIP. RINSEATE (ER): 


FB-091 193-2-DI.FB-091 193-1-P 


FB-091193-2-DI, FB-091193-1-P 


ER-091 193-1 


ER-091 193-1 


DATE SAMPLED: 


09/1 1«3 


09/11/93 


DATE ANALYZED: 


09/1 4£3 


09/14&3 




MEL 






PETROLEUM HYDROCARBON 


10 


ND 


ND 


UNI IS 




mcykg 


mg*g 


Level 






Dilution Factor. 


1 


1 


Percent Solids, (%) 


95.32 




Sample We'rght(grams) 


95.84 




aog 


30g 


NOTE: 











Summary of Engineering Parameters Analytical Resulto For the Sandwich Remedial Investigation Study - Soil Data 



PILOT STUDY SOIL BORINGS 

SITE: 

LOCATION: 

DEPTH: 

SAMPLE NUMBER: 

LAB SAMPLE NO.: 

MATRIX: 

METHOD BLANK (MB): 

TRIP BLANK (TB): 

FIELD BLANK (FB): 

EQUIP. RINSEATE(ER): 

DATE SAMPLED 

DATE ANALYZED: 


MMR 
FS-12 


MMR 

FS-12 

78 

WT-18-78-091293 

15384.02 

SOL 

BLK-091593®1112 

TB-O91293-1JB-091393-1 


MMR 

FS-12 

86 

WT-18-86-091293 

15384.03 

SOU. 

BLK-09159391112 

TB-091293-1JB-091393-1 


MMR 

FS-12 

90 

WT-18-90O91293 

15384.04 

SOU. 

BLK091593©1112 

TB-091 293-1 JB-091 393-1 


MMR 
FS-12 


TB-091293-1 

15384.01 

H4IEB 

BLK-091593©0902 

TB-091 293-1 


TB-091393-1 
15384.05 

BLK-091593e0902 
TB091393-1 




09/12/93 
09/15/93 


09/1 2&3 
09/1593 




09/12/93 
09/15/93 


09/1 aw 
09/1 5fc3 


09/13/93 
09/1 &B3 


TOULENE 

ETHYLBENZENE 

XYLENES 


1 
1 


ND 
ND 
ND 
ND 


ND 
ND 
ND 
ND 




ND 
ND 
ND 
ND 


(l.lWB 
(1.1)ND 
(1.1)ND 
(1.1)ND 


ND 
ND 
ND 
ND 






















































































































































































UNIIS 
Level 


ug/L 


ugt<g 




ugfcg 


ug*g 


ug/L 


Dilution Factor: 
Percent Solids, (%) 
Sample Weight(grams) 


NA 
NA 


1 
NA 
5.0 


NA 
5.0 


1 
NA 
5.0 


1 
NA 
NA 



Summary of Engineering Parameters Analytical Results For the Sandwich Remedal Investigation Study - Soil Data 



PILOT STUDY SOIL BORINGS 

SITE: 

LOCATION: 

DEPTH: 

SAMPLE NUMBER: 

LAB SAMPLE NO.: 

MATRIX: 

METHOD BLANK (MB): 

TRIP BLANK (TB): 

FIELD BLANK (FB): 

EQUIP. RINSEATE(ER): 

DATE SAMPLED: 

DATE ANALYZED: 


MMR MMR MMR 

FS-12 FS-12 FS-12 

84 88 92 

WT-19-84-091393 WT- 19-88-09 1393 W-1 9-92-091 393 

15384.06 15384.07 15384.08 

SOIL SOL SOIL 

BLK-091593ai112 BLK091693S1347 BLK-091593©1112 

TB-O91293-1JB-091393-1 TB-O91293-1JB-091393-1 TB-091293-1.TB091393-1 




09/13/93 09/13/93 09/13/93 
09/15/93 09/1093 09/1593 


BENZENE 

TOULENE 

ETHYLBENZENE 

XYLENES 




(1.1)ND (i.i)ND ' /130}WB 
(U)ND (1.1)ND (130)ND 
(1.1)ND (1.1)ND (130)87.2J 
(1.1)ND (1.1)ND (130)996 






























































UfNIIb 
Level 


ug*g ucykg ug*g 


Dilution Factor 
Percent Solids, (%) 
Sample Weight(grBms) 

NOTE: 


1 1 125 
NA NA NA 
5.0 5.0 5.0 







Summary of Analytical Results For Ihe FS-1 2 Pilot Study - Soil Date 



PILOT STUDY SOIL BORINGS 

SITE: 

LOCATION: 

DEPTH: 

SAMPLE NUMBER: 

LAB SAMPLE NO.: 

MATRIX: 

METHOD BLANK (MB): 

TRIP BLANK (TB): 

FIELD BLANK (FB): 

EQUIP. RINSEATE(ER): 

DATE SAMPLED: 

DATE ANALYZED: 


MMR 

FS-12 

78 

WT-1 8-7^091 293 

15384.02 

SOIL 

BLK-091693 


MMR 

FS-12 

86 

WT-18-86-091293 

15384.03 

SOIL 

BLK-091693 


MMR 

FS-12 

90 

WT-1 8-OW)91 293 

15384.04 

SOIL 

BLK-091693 


MMR 

FS-12 

84 

WT-19-84-091393 

15384.06 

SOIL 

BLK-091693 


MMR 

FS-12 

88 

WT-19-88-091393 

15384.07 

SOIL 

BLK-091693 






09/12/93 
09/16*3 


09/12*3 
09/16*3 


09/12/93 
09/16/93 


09/13/33 
09/16*3 


09/13*3 
09/16*3 


ORGANIC CARBON 


104 


ND 


(102) 183 


(108)434 


(106)254 


(105)484 



















































































UNITS 
Level 


mgfcg 


mgAg 


mg/kg 


mgfcg 


mgHg 


Dilution Factor. 
Percent Solids, (%) 
Sample Weight(grams) 


1 
NA 
0.5 


NA 
0.5 


1 
NA 
0.5 


NA 
0.5 


1 
NA 
0.5 



i i i i ! i : i 
) 



Summary of Analytical Results For Hie FS-12 Pilot Study - Soil Data 



PILOT STUDY SOIL BORINGS 

SITE: 

LOCATION: 
DEPTH: 

SAMPLE NUMBER: 
LAB SAMPLE NO.: 
MATRIX- 
METHOD BLANK (MB): 
TRIP BLANK (TB): 
FIELD BLANK (FB): 
EQUIP. RINSEATE(ER): 
DATE SAMPLED 
DATE ANALYZED: 

MHI 


MMR 

FS-12 

92 

WT-19-92-091393 

15384.08 

SOIL 

BLK-091693 






09/1 3fc3 
09/1693 


ORGANIC CARBON 


104 


498 






























































UNITS 
Level 


mg/kg 


Dilution Factor 
Percent Solids, (%) 
Sample Weight(gram8) 

NOTE: 


1 
NA 
0.5 







Summary ol Engineering Parameters Analytical Results For the Sandwich Remedal Investigation Study - Soil Data 



SITE: 

LOCATION: 

DEPTH: 

SAMPLE NUMBER: 

LAB SAMPLE NO.: 

MATRIX: 

METHOD BLANK (MB): 

TRIP BLANK (TB): 

FIELD BLANK (FB): 

EQUIP. RINSEATE(ER): 


MMR 

FS-12 

78 

WT-18-78-091293 

15384.02 

SOIL 

SBLK-091 69302 


MMR 

FS-12 

86 

WM8-66-091293 

15384.03 

SOL 

SBLK-09169302 


MMR 

FS-12 

90 

WT-1 8-90091 293 

15384.04 

SOIL 

SBLK-09169302 


MMR 

FS-12 

84 

WT-19-84-091393 

15384.06 

SQL 

SBLK-09169302 


MMR 

FS-12 

88 

WT-19-88-091393 

15384.07 

SOIL 

SBLK-09169302 














DATE SAMPLED 
DATE ANALYZED: 

MDL 


09/12/93 
09/22/93 


09/1 2/93 
09/22&3 


09/12/93 
09/22/93 


09/1393 
09/22/93 


09/13/93 
09/22/93 




10 
















PETROLEUM HYDROCARBON 


228 


ND 


(11)ND 


(11)ND 


(11)ND 


























































UNI IS 
Level 


mgAg 


mgAg 


mg'kg 


mgAg 


mgAg 


Dilution Factor 
Percent Solids, (%) 
Sample Weight(grams) 


1 
NA 
30g 


NA 
30g 


NA 
30g 


1 
NA 
30g 


NA 
30g 



SD67PH.WQ1 
I I I I I I I I 



) 

Summary of Engineering Parameters Analytical Results For the Sandwich Remedal Investigation Stud/ - Soil Data 



PILOT STUDY SOIL BORINGS 

SITE: 

LOCATION: 

DEPTH: 

SAMPLE NUMBER: 

LAB SAMPLE NO.: 

MATRIX: 

METHOD BLANK (MB): 

TRIP BLANK (TB): 

FIELD BLANK (FB): 

EQUIP. RINSEATE(ER): 


MMR 

FS-12 

92 

WT-1 9-92-091 393 

15384.08 

SOL 

SBLK-09169302 






DATE SAMPLED: 
DATE ANALYZED: 

MDI 


09/1 393 
09/22/93 




10 
















PETROLEUM HYDROCARBON 


114 


























































UNI IS ' ™ 
Level 


mg'kg 


Dilution Factor. 
Percent Solids, (%) 
Sample Weight(grams) 

NOTE: 


NA 
30g 







Summary of Analytical Results For the FS-12 Pilot Study - Soi Data 



PILOT STUDY SOIL BORINGS 

SITE: 

LOCATION: 

DEPTH: 


MMR 

FS-12 

79 

OW-1-79-081193 

14992.01 

SOIL 

BLK-08199301003 

TB-081 193-1 


MMR 

FS-12 

87 

OW-1-87-081493 

14992.02 

SOIL 

BLK-O81993©1003 

TB-081 193-1 


MMR 

FS-12 

95 

OW-1 -95-081 493 

14992.03 

SOIL 

BLK-081 993® 1003 

TB-081 193-1 


MMR 
FS-12 


SAMPLE NUMBER: 
LAB SAMPLE NO.: 
MATRIX: 

METHOD BLANK (MB): 
TRIP BLANK (TB): 
FIELD BLANK (FB): 
EQUIP. RINSEATE (ER): 
DATE SAMPLED: 
DATE ANALYZED: 

CRQL 


TB-1-081193 

14992.04 

WATER 

BLK-061993«1003 

TB-081 193-1 




08/11/93 
08/1 9/93 


08/14/93 
08/19/33 


08/14/93 
08/19/93 


08/11/93 
08/1 9£3 


BENZENE 

TOULENE 

ETHYLBENZENE 

XYLENES 


1 


ND 
ND 
ND 


ND 

ND 
ND 
1.0 


(1390) 16800 
(1390) 17300 
(1390) 12800 
(1390) 73600 


ND 
ND 
ND 
2.1 






























































UNI IS 
Level 


"9*0 


ug/Kg 


ug>kg 


US/L 


Dilution Factor: 
Percent Solids, (%) 
Sample Weight(grams) 

NOTE: 


1 
96.0 
5.0 

( ) DENOTES CRQL 


1 
96.0 
5.0 


1250 
90.0 
5.0 


1 
NA 
5.0 




FOR THE SPECIFIC SAMPLE 









Summary of Analytical Results For the FS-1 2 Pilot Study - Sol Data 



PILOT STUDY SOIL BORINGS 








SITE: 


MMR 


MMR 


MMR 


LOCATION: 


FS-1 2 


FS-12 


FS-12 


DEPTH: 


79 


87 


95 


SAMPLE NUMBER: 


OW-1-79-081193 


OW-1-87-081493 


Ow-1-95-081493 


LAB SAMPLE NO.: 


14992.01 


14992.02 


14992.03 


MATRIX- 


SOIL 


SOIL 


SOIL 


METHOD BLANK (MB): 


BLK-0ei993«10O3 


BLKO81993ei003 


BLK-081 99301003 


TRIP BLANK (TB): 


TB-081 193-1 


T&081 193-1 


TB-081 193-1 


FIELD BLANK (FB): 
EQUIP. RINSEATE (ER): 
DATE SAMPLED: 














08/11/33 


08/14/93 


08/14/93 


DATE ANALYZED: 


oa/23/93 


08/23/53 


08/23/93 



MDL 



ORGANIC CARBON 



TMTS 

Level 

Dilution Factor. 
Percent Solids, (%) 
Sample We#it(grams) 



mgfcg 



mgi<g 



m&Ag 



Summary of Analytical Results For the FS-1 2 Pilot Study - Sol Data 



PILOT STUDY SOIL BORINGS 

SITE: 

LOCATION: 
DEPTH: 

SAMPLE NUMBER: 
LAB SAMPLE NO.: 
MATRIX- 
METHOD BLANK (MB): 
TRIP BLANK (TB): 
FIELD BLANK (FB): 
EQUIP. RINSEATE (ER): 
DATE SAMPLED: 
DATE ANALYZED: 



MMR 


MMR 


MMR 


FS-12 


FS-12 


FS-12 


79 


87 


95 


OW-1 -79-081 193 


OW-1 -87-08 1493 


Ow-1-95-081493 


14992.01 


14992.02 


14992.03 


SOIL 


SOIL 


SOIL 


SBLK-08199301 


SBLKO8199301 


SBLK-08199301 


TB-081 193-1 


T&081 193-1 


TB-081 193-1 



MDL 



PETROLEUM HYDROCARBON 



UNI IS 
Level 

Dilution Factor 
Percent Solids, (%) 
Sample Welght(grBm9) 



""mgEg"" 



m9*0 



SD8TPH.WQ1 
I I 



Summary of Analytical Results For the FS-12 Pilot Study - Soi Data 



PILOT STUDY SOIL BORINGS 

SITE: 

LOCATION: 
DEPTH: 

SAMPLE NUMBER: 
LAB SAMPLE NO.: 
MATRIX: 

METHOD BLANK (MB): 
TRIP BLANK (TB): 
FIELD BLANK (FB): 
EQUIP. RINSEATE(ER): 
DATE SAMPLED. 
DATE ANALYZED: 
C 

BEM2ENE 

TOULENE 

ETHYLBENZENE 

XYLENES 



MMR 


MMR 


MMR 


MMR 


FS-12 


FS-12 


FS-12 


FS-12 




72 


86 


90 


TB082893-1 


OW-2-72-082893 


OW-2-8&082993 


OW-2-90-082993 


15207.01 


15207.02 


15207.03 


15207.04 


WATER 


SOIL 


SOIL 


SOIL 


BLK-09019390859 


BLK-090193®0942 


BLK-O9019390942 


BLK-090193O0942 


TB-082893-1 


TB082893-1 


TB-082893-1 


TB-082893-1 




08£a&3 


06/28/93 


06/29/93 


08/29,93 


09/31^3 


09/31/93 


09/01/93 


09/31/93 



(1.1)ND 
(1.1) ND 
(1.1) ND 
(1.1) ND 



vtm 

Level 

Dilution Factor 
Percent Solids, (%) 
Sample Weight(grams) 



ug/L 



T5T 



Summary of Analytical Results For the FS-1 2 PHot Study - Soil Data 



PILOT STUDY SOIL BORINGS 

SITE: 

LOCATION: 

DEPTH: 

SAMPLE NUMBER: 

LAB SAMPLE NO.: 

MATRIX: 

METHOD BLANK (MB): 

TRIP BLANK (TB): 



OW-2-72-082893 

15207.02 

SOIL 

BLK-09019360942 



OW-2-86-082993 

15207.03 

SOIL 

BLK-090193O0942 



OW-2-90082993 

15207.04 

SOIL 

BLK-O90193O0942 



ORGANIC CARBON 



UNITS 
Level 

Dilution Factor 
Percent SoBds, (%) 
Sample WeipMgrBms) 



FOR THE SPECIFIC SAMPLE 



SD10TOC.WQ1 
I I I I I 



I 1 1 I I I I 1 I 

) 



Summaiy of Engineering Parameters Analytical Results For the Sandwich Remedial Investigation Study - Soil Data 



PILOT STUDY SOIL BORINGS 

SITE: 

LOCATION: 

DEPTH: 

SAMPLE NUMBER: 

LAB SAMPLE NO.: 

MATRIX: 

METHOD BLANK (MB): 

TRIP BLANK (TB): 


MMR 

FS-12 

72 

OW-2-72-082893 

15207.02 

SOL 

SBLK-09019301 


MMR 

FS-12 

86 

0W-2-86O82993 

15207.03 

SOL 

SBLK-09019301 


MMR 

FS-12 

90 

OW-2-90082993 

15207.04 

SOIL 

SBLK-09019301 


FIELD BLANK (FB): 
EQUIP. RINSEATE (ER): 






DATE SAMPLED: 
DATE ANALYZED: 

MDL 


08/28/93 
09/01/S3 


08/29/03 
09/01/93 


08/30*93 
09/01/93 




10 
















PETROLEUM HYDROCARBON 


(11)ND 


ND 


ND 


























































UNI Is" 

Level 


rngftg 


mc/kg 


mgfcg 


Dilution Factor 
Percent Solids, (%) 
Sample Weight(grarris) 


1 
94.68 
30g 


1 
97.30 
30g 


96.20 
30g 



TB NOT ANALYZED 



APPENDIX E 

PRODUCT RECOVERY PILOT STUDY 
WATER LEVEL DATA 

AND 
ASSOCIATED GRAPHS 



Table E.3 Water Level Data from 66 GPM Recovery Test 











PR-1 


WT-17 




WT-13 




OW-1 




OW-2 




Time SEC Time Min 


PR-1 


Corrected WT-17 Corrected WT-13 


Corrected OW-1 


Corrected OW-2 


Corrected 


23-SEP-9 09:08:50, 


1400 


23.33 


51.14 


-0.126 


104.61 


0.08 


60.918 


-0.026 


90.466 


0.026 


89.039 


0.026 


23-SEP-9 09:09:10, 


1420 


23.67 


51.148 


-0.118 


104.62 


0.07 


60.927 


-0.017 


90.466 


0.026 


89.03 


0.017 


23-SEP-9 09:09:30, 


1440 


24.00 


51.157 


-0.109 


104.63 


0.06 


60.927 


-0.017 


90.466 


0.026 


89.03 


0.017 


23-SEP-9 09:09:50, 


1460 


24.33 


51.165 


-0.101 


104.63 


0.06 


60.927 


-0.017 


90.457 


0.017 


89.03 


0.017 


23-SEP-9 09:10:10, 


1480 


24.67 


51.174 


-0.092 


104.64 


0.05 


60.935 


-0.009 


90.449 


0.009 


89.03 


0.017 


23-SEP-9 09:10:30, 


1500 


25.00 


51.174 


-0.092 


104.64 


0.05 


60.927 


-0.017 


90.449 


0.009 


89.03 


0.017 


23-SEP-9 09:10:50, 


1520 


25.33 


51.182 


-0.084 


104.64 


0.05 


60.927 


-0.017 


90.449 


0.009 


89.039 


0.026 


23-SEP-9 09:11:10, 


1540 


25.67 


51.19 


-0.076 


104.64 


0.05 


60.935 


-0.009 


90.449 


0.009 


89.03 


0.017 


23-SEP-9 09:11:30, 


1560 


26.00 


51.199 


-0.067 


104.65 


0.04 


60.935 


-0.009 


90.449 


0.009 


89.03 


0.017 


23-SEP-9 09:11:50, 


1580 


26.33 


51.207 


-0.059 


104.65 


0.04 


60.935 


-0.009 


90.449 


0.009 


89.022 


0.009 


23-SEP-9 09:12:10, 


1600 


26.67 


51.199 


-0.067 


104.65 


0.04 


60.935 


-0.009 


90.44 





89.022 


0.009 


23-SEP-9 09:12:30, 


1620 


27.00 


51.216 


-0.05 


104.67 


0.02 


60.935 


-0.009 


90.432 


-0.008 


89.022 


0.009 


23-SEP-9 09:12:50, 


1640 


27.33 


51.216 


-0.05 


104.67 


0.02 


60.935 


-0.009 


90.432 


-0.008 


89.022 


0.009 


23-SEP-9 09:13:10, 


1660 


27.67 


51.216 


-0.05 


104.67 


0.02 


60.935 


-0.009 


90.44 





89.022 


0.009 


23-SEP-9 09:13:30, 


1680 


28.00 


51.224 


-0.042 


104.68 


0.01 


60.944 





90.432 


-0.008 


89.022 


0.009 


23-SEP-9 09:13:50, 


1700 


28.33 


51.233 


-0.033 


104.69 





60.944 





90.44 





89.022 


0.009 


23-SEP-9 09:14:10, 


1720 


28.67 


51.233 


-0.033 


104.69 





60.944 





90.449 


0.009 


89.013 





23-SEP-9 09:14:30, 


1740 


29.00 


51.241 


-0.025 


104.69 





60.944 





90.449 


0.009 


89.013 





23-SEP-9 09:14:50, 


1760 


29.33 


51.224 


-0.042 


104.69 





60.944 





90.44 





89.013 





23-SEP-9 09:15:10, 


1780 


29.67 


51.241 


-0.025 


104.69 





60.944 





90.44 





88.988 


-0.025 


23-SEP-9 09:15:30, 


1800 


30.00 


51.266 





104.7 


0.01 


60.944 





90.44 





89.013 





23-SEP-9 09:15:50, 


1820 


30.33 


51.266 





104.71 


0.02 


60.935 


-0.009 


90.44 





89.013 





23-SEP-9 09:16:10, 


1840 


30.67 


51.275 


0.009 


104.72 


0.03 


60.961 


0.017 


90.457 


0.017 


89.022 


0.009 


23-SEP-9 09:16:30, 


1860 


31.00 


51.148 


-0.118 


104.63 


0.06 


60.851 


-0.093 


90.339 


-0.101 


88.903 


-0.11 



v. RECWERY.W01 
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Table E.3 Water Level Data from 66 GPM Recovery Test 











PR-1 


WT-17 


WT-13 




OW-1 




OW-2 




Time SEC Time Min 


PR-1 


Corrected WT-17 Corrected WT-13 Corrected OW-1 


Corrected OW-2 


Corrected 


23-SEP-9 08:57:10, 


700 


11.67 


50.701 


-0.565 


104.23 


-0.46 


60.758 


-0.186 


90.339 


-0.101 


88.946 


-0.067 


23-SEP-9 08:57:30, 


720 


12.00 


50.709 


-0.557 


104.23 


-0.46 


60.75 


-0.194 


90.347 


-0.093 


88.946 


-0.067 


23-SEP-9 08:57:50, 


740 


12.33 


50.717 


-0.549 


104.25 


-0.44 


60.75 


-0.194 


90.331 


-0.109 


88.946 


-0.067 


23-SEP-9 08:58:10, 


760 


12.67 


50.751 


-0.515 


104.26 


-0.43 


60.75 


-0.194 


90.339 


-0.101 


89.039 


0.026 


23-SEP-9 08:58:30, 


780 


13.00 


50.743 


-0.523 


104.26 


-0.43 


60.75 


-0.194 


90.331 


-0.109 


88.954 


-0.059 


23-SEP-9 08:58:50, 


800 


13.33 


50.743 


-0.523 


104.26 


-0.43 


60.75 


-0.194 


90.339 


-0.101 


88.937 


-0.076 


23-SEP-9 08:59:10, 


820 


13.67 


50.743 


-0.523 


104.26 


-0.43 


60.75 


-0.194 


90.331 


-0.109 


88.929 


-0.084 


23-SEP-9 08:59:30, 


840 


14.00 


50.76 


-0.506 


104.27 


-0.42 


60.724 


-0.22 


90.314 


-0.126 


88.929 


-0.084 


23-SEP-9 08:59:50, 


860 


14.33 


50.76 


-0.506 


104.27 


-0.42 


60.724 


-0.22 


90.314 


-0.126 


88.903 


-0.11 


23-SEP-9 09:00:10, 


880 


14.67 


50.793 


-0.473 


104.28 


-0.41 


60.724 


-0.22 


90.297 


-0.143 


88.929 


-0.084 


23-SEP-9 09:00:30, 


900 


15.00 


50.793 


-0.473 


104.28 


-0.41 


60.724 


-0.22 


90.297 


-0.143 


88.903 


-0.11 


23-SEP-9 09:00:50. 


920 


15.33 


50.785 


-0.481 


104.29 


-0.4 


60.724 


-0.22 


90.314 


-0.126 


88.912 


-0.101 


23-SEP-9 09:01:10, 


940 


15.67 


50.81 


-0.456 


104.31 


-0.38 


60.733 


0.211 


90.305 


-0.135 


88.895 


-0.118 


23-SEP-9 09:01:30, 


960 


16.00 


50.802 


-0.464 


104.31 


-0.38 


60.724 


-0.22 


90.305 


-0.135 


88.912 


-0.101 


23-SEP-9 09:01:50, 


980 


16.33 


50.827 


-0.439 


104.31 


-0.38 


60.724 


-0.22 


90.305 


-0.135 


88.903 


-0.11 


23-SEP-9 09:02:10, 


1000 


16.67 


50.836 


-0.43 


104.31 


-0.38 


60.733 


0.211 


90.305 


-0.135 


88.895 


-0.118 


23-SEP-9 09:02:30, 


1020 


17.00 


50.827 


-0.439 


104.33 


-0.36 


60.724 


-0.22 


90.297 


-0.143 


88.903 


-0.11 


23-SEP-9 09:02:50, 


1040 


17.33 


50.853 


-0.413 


104.33 


-0.36 


60.724 


-0.22 


90.297 


-0.143 


88.895 


-0.118 


23-SEP-9 09:03:10, 


1060 


17.67 


50.844 


-0.422 


104.34 


-0.35 


60.724 


-0.22 


90.288 


-0.152 


88.895 


-0.118 


23-SEP-9 09:03:30, 


1080 


18.00 


50.878 


-0.388 


104.36 


-0.33 


60.75 


0.194 


90.288 


-0.152 


88.903 


-0.11 


23-SEP-9 09:03:50, 


1100 


18.33 


50.895 


-0.371 


104.37 


-0.32 


60.766 


0.178 


90.288 


-0.152 


88.903 


-0.11 


23-SEP-9 09:04:10, 


1120 


18.67 


50.912 


-0.354 


104.38 


-0.31 


60.766 


0.178 


90.297 


-0.143 


88.903 


-0.11 


23-SEP-9 09:04:30, 


1140 


19.00 


50.912 


-0.354 


104.4 


-0.29 


60.766 


0.178 


90.297 


-0.143 


88.903 


-0.11 


23-SEP-9 09:04:50, 


1160 


19.33 


50.937 


-0.329 


104.42 


-0.27 


60.792 


0.152 


90.297 


-0.143 


88.937 


-0.076 


23-SEP-9 09:05:10, 


1180 


19.67 


50.954 


-0.312 


104.43 


-0.26 


60.8 


0.144 


90.314 


-0.126 


88.937 


-0.076 


23-SEP-9 09:05:30, 


1200 


20.00 


50.979 


-0.287 


104.45 


0.24 


60.809 


0.135 


90.331 


-0.109 


88.937 


-0.076 


23-SEP-9 09:05:50, 


1220 


20.33 


50.996 


-0.27 


104.48 


-0.21 


60.809 


0.135 


90.347 


-0.093 


88.937 


-0.076 


23-SEP-9 09:06:10, 


1240 


20.67 


51.013 


-0.253 


104.49 


-0.2 


60.834 


-0.11 


90.356 


-0.084 


88.954 


-0.059 


23-SEP-9 09:06:30, 


1260 


21.00 


51.03 


-0.236 


104.5 


0.19 


60.851 


0.093 


90.373 


-0.067 


88.946 


-0.067 


23-SEP-9 09:06:50, 


1280 


21.33 


51.047 


-0.219 


104.52 


0.17 


60.851 


0.093 


90.381 


-0.059 


88.971 


-0.042 


23-SEP-9 09:07:10, 


1300 


21.67 


51.055 


-0.211 


104.53 


0.16 


60.859 


0.085 


90.39 


-0.05 


88.979 


-0.034 


23-SEP-9 09:07:30, 


1320 


22.00 


51.072 


-0.194 


104.53 


0.16 


60.876 


0.068 


90.407 


-0.033 


88.988 


-0.025 


23-SEP-9 09:07:50, 


1340 


22.33 


51.089 


-0.177 


104.55 


0.14 


60.885 


0.059 


90.415 


-0.025 


88.996 


-0.017 


23-SEP-9 09:08:10, 


1360 


22.67 


51.106 


-0.16 


104.58 


0.11 


60.893 


0.051 


90.432 


-0.008 


89.013 





23-SEP-9 09:08:30, 


1380 


23.00 


51.123 


-0.143 


104.59 


-0.1 


60.893 


0.051 


90.44 





89.022 


0.009 
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Table E.3 Water Level Data from 66 GPM Recovery Test 











PR-1 


WT-17 




WT-13 




OW-1 




OW-2 




Time SEC Time Min 


PR-1 


Corrected WT-17 Corrected WT-13 


Corrected OW-1 


Corrected OW-2 


Corrected 


23-SEP-9 08:45:30, 


5 


0.08 


23.011 


-28.255 


103.06 


-1.63 


60.462 


-0.482 


90.17 


-0.27 


88.844 


-0.169 


23-SEP-9 08:45:50, 


20 


0.33 


23.045 


-28.221 


103.06 


-1.63 


60.462 


-0.482 


90.162 


-0.278 


88.819 


-0.194 


23-SEP-9 08:46:10, 


40 


0.67 


23.028 


-28.238 


103.06 


-1.63 


60.454 


-0.49 


90.179 


-0.261 


88.844 


-0.169 


23-SEP-9 08:46:30, 


60 


1.00 


37.409 


-13.857 


103.11 


-1.58 


60.471 


-0.473 


90.179 


-0.261 


88.844 


-0.169 


23-SEP-9 08:46:50, 


80 


1.33 


47.813 


-3.453 


103.31 


-1.38 


60.505 


-0.439 


90.195 


-0.245 


88.853 


-0.16 


23-SEP-9 08:47:10, 


100 


1.67 


49.307 


-1.959 


103.44 


-1.25 


60.513 


-0.431 


90.195 


-0.245 


88.853 


-0.16 


23-SEP-9 08:47:30, 


120 


2.00 


49.687 


-1.579 


103.52 


-1.17 


60.538 


-0.406 


90.204 


-0.236 


88.853 


-0.16 


23-SEP-9 08:47:50, 


140 


2.33 


49.848 


-1.418 


103.59 


-1.1 


60.547 


-0.397 


90.212 


-0.228 


88.861 


-0.152 


23-SEP-9 08:48:10, 


160 


2.67 


49.941 


-1.325 


103.62 


-1.07 


60.564 


-0.38 


90.229 


-0.211 


88.861 


-0.152 


23-SEP-9 08:48:30, 


180 


3.00 


50.017 


-1.249 


103.68 


-1.01 


60.581 


-0.363 


90.238 


-0.202 


88.861 


-0.152 


23-SEP-9 08:48:50, 


200 


3.33 


50.076 


-1.19 


103.72 


-0.97 


60.589 


-0.355 


90.238 


-0.202 


88.887 


-0.126 


23-SEP-9 08:49:10, 


220 


3.67 


50.109 


-1.157 


103.76 


-0.93 


60.598 


-0.346 


90.246 


-0.194 


88.895 


-0.118 


23-SEP-9 08:49:30, 


240 


4.00 


50.152 


-1.114 


103.79 


-0.9 


60.606 


-0.338 


90.246 


-0.194 


88.903 


-0.11 


23-SEP-9 08:49:50, 


260 


4.33 


50.219 


-1.047 


103.82 


-0.87 


60.623 


-0.321 


90.263 


-0.177 


88.912 


-0.101 


23-SEP-9 08:50:10, 


280 


4.67 


50.236 


-1.03 


103.85 


0.84 


60.631 


-0.313 


90.271 


-0.169 


88.912 


-0.101 


23-SEP-9 08:50:30, 


300 


5.00 


50.278 


-0.988 


103.88 


0.81 


60.648 


-0.296 


90.288 


-0.152 


88.929 


-0.084 


23-SEP-9 08:50:50, 


320 


5.33 


50.321 


-0.945 


103.91 


0.78 


60.665 


-0.279 


90.288 


-0.152 


88.929 


-0.084 


23-SEP-9 08:51:10, 


340 


5.67 


50.363 


-0.903 


103.94 


0.75 


60.674 


-0.27 


90.297 


-0.143 


88.954 


-0.059 


23-SEP-9 08:51:30, 


360 


6.00 


50.405 


-0.861 


103.97 


0.72 


60.682 


-0.262 


90.305 


-0.135 


88.954 


-0.059 


23-SEP-9 08:51:50, 


380 


6.33 


50.43 


-0.836 


103.99 


-0.7 


60.69 


-0.254 


90.305 


-0.135 


88.946 


-0.067 


23-SEP-9 08:52:10, 


400 


6.67 


50.456 


-0.81 


104.01 


0.68 


60.682 


-0.262 


90.305 


-0.135 


88.946 


-0.067 


23-SEP-9 08:52:30, 


420 


7.00 


50.464 


-0.802 


104.04 


0.65 


60.707 


-0.237 


90.322 


-0.118 


88.971 


-0.042 


23-SEP-9 08:52:50, 


440 


7.33 


50.498 


-0.768 


104.05 


0.64 


60.724 


-0.22 


90.322 


-0.118 


88.971 


-0.042 


23-SEP-9 08:53:10, 


460 


7.67 


50.506 


-0.76 


104.06 


0.63 


60.733 


-0.21 1 


90.339 


-0.101 


88.971 


-0.042 


23-SEP-9 08:53:30, 


480 


8.00 


50.54 


-0.726 


104.09 


-0.6 


60.733 


-0.211 


90.356 


-0.084 


88.971 


-0.042 


23-SEP-9 08:53:50, 


500 


8.33 


50.557 


-0.709 


104.1 


0.59 


60.724 


-0.22 


90.356 


-0.084 


88.971 


-0.042 


23-SEP-9 08:54:10, 


520 


8.67 


50.582 


-0.684 


104.12 


0.57 


60.724 


-0.22 


90.356 


-0.084 


88.971 


-0.042 


23-SEP-9 08:54:30, 


540 


9.00 


50.599 


-0.667 


104.14 


0.55 


60.724 


-0.22 


90.356 


-0.084 


88.979 


-0.034 


23-SEP-9 08:54:50, 


560 


9.33 


50.616 


-0.65 


104.15 


0.54 


60.724 


-0.22 


90.347 


-0.093 


88.971 


-0.042 


23-SEP-9 08:55:10, 


580 


9.67 


50.616 


-0.65 


104.16 


0.53 


60.75 


-0.194 


90.339 


-0.101 


88.979 


-0.034 


23-SEP-9 08:55:30, 


600 


10.00 


50.633 


-0.633 


104.17 


0.52 


60.75 


-0.194 


90.339 


-0.101 


88.979 


-0.034 


23-SEP-9 08:55:50, 


620 


10.33 


50.658 


-0.608 


104.19 


-0.5 


60.758 


-0.186 


90.356 


-0.084 


88.971 


-0.042 


23-SEP-9 08:56:10, 


640 


10.67 


50.667 


-0.599 


104.2 


-0.49 


60.758 


-0.186 


90.356 


-0.084 


88.988 


-0.025 


23-SEP-9 08:56:30, 


660 


11.00 


50.684 


-0.582 


104.2 


-0.49 


60.758 


-0.186 


90.364 


-0.076 


88.979 


-0.034 


23-SEP-9 08:56:50, 


680 


11.33 


50.675 


-0.591 


104.21 


-0.48 


60.758 


-0.186 


90.356 


-0.084 


88.979 


-0.034 
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Figure E.3 66GPM Water Level Recovery 
Product Recovery Pilot Study 
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Table E.2 82 and 66 GPM Water Level Drawdown Data 













PR-1 




WT-17 




WT-13 




OW-1 




OW-2 










PR-1 


Corrected WT-17 


Corrected WT-13 


Corrected OW-1 


Corrected OW-2 


Corrected 


22-SEP-93 


07:01:23 


81600 


22.7 


23.4 


-30.29 


102.81 


-4.12 


59.964 


-2.635 


89.866 


-2.069 


88.355 


-1.857 


22-SEP-93 


07:06:23 


81900 


22.8 


23.248 


-30.442 


102.79 


-4.14 


59.973 


-2.626 


89.849 


-2.086 


88.338 


-1.874 


22-SEP-93 


07:11:23 


82200 


22.8 


23.341 


-30.349 


102.85 


-4.08 


60.006 


-2.593 


89.908 


-2.027 


88.397 


-1.815 


22-SEP-93 


07:16:23 


82500 


22.9 


23.29 


-30.4 


102.8 


-4.13 


59.99 


-2.609 


89.875 


-2.06 


88.346 


-1.866 


22-SEP-93 


07:21:23 


82800 


23.0 


23.357 


-30.333 


102.84 


-4.09 


60.015 


-2.584 


89.891 


-2.044 


88.355 


-1.857 


22-SEP-93 


07:26:23 


83100 


23.1 


23.383 


-30.307 


102.85 


-4.08 


60.032 


-2.567 


89.9 


-2.035 


88.388 


-1.824 


22-SEP-93 


07:31:23 


83400 


23.2 


23.391 


-30.299 


102.85 


-4.08 


60.006 


-2.593 


89.9 


-2.035 


88.38 


-1.832 


22-SEP-93 


07:36:23 


83700 


23.3 


23.433 


-30.257 


103 


-3.93 


60.175 


-2.424 


90.043 


-1.892 


88.523 


-1.689 


22-SEP-93 


07:41:23 


84000 


23.3 


23.383 


-30.307 


102.83 


-4.1 


60.006 


-2.593 


89.875 


-2.06 


88.355 


-1.857 


22-SEP-93 


07:46:23 


84300 


23.4 


23.273 


-30.417 


102.81 


^.12 


59.99 


-2.609 


89.849 


-2.086 


88.338 


-1.874 


22-SEP-93 


07:51:23 


84600 


23.5 


23.332 


-30.358 


102.8 


-4.13 


60.006 


-2.593 


89.875 


-2.06 


88.363 


-1.849 


22-SEP-93 


07:56:23 


84900 


23.6 


23.265 


-30.425 


102.79 


-4.14 


59.964 


-2.635 


89.849 


-2.086 


88.312 


-1.9 


22-SEP-93 


08:01 :23 


85200 


23.7 


23.324 


-30.366 


102.84 


-4.09 


60.006 


-2.593 


89.849 


-2.086 


88.38 


-1.832 



Filename: TEST2.WQ1 
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Table E.2 82 and 66 GPM Water Level Drawdown Data 













PR-1 




WT-17 


WT-13 




OW-1 




OW-2 










PR-1 


Corrected WT-17 


Corrected WT-13 Corrected OW-1 


Corrected OW-2 


Corrected 


22-SEP-93 


04:11:23 


71400 


19.8 


23.602 


-30.088 


102.93 


-4 


60.125 


2.474 


89.993 


-1.942 


88.464 


-1.748 


22-SEP-93 


04:16:23 


71700 


19.9 


23.484 


-30.206 


102.91 


-4.02 


60.091 


2.508 


89.967 


-1.968 


88.439 


-1.773 


22-SEP-93 


04:21:23 


72000 


20.0 


23.594 


-30.096 


102.93 


-4 


60.091 


2.508 


90.001 


-1.934 


88.481 


-1.731 


22-SEP-93 


04:26:23 


72300 


20.1 


23.518 


-30.172 


102.89 


-4.04 


60.082 


2.517 


89.959 


-1.976 


88.431 


-1.781 


22-SEP-93 


04:31:23 


72600 


20.2 


23.552 


-30.138 


102.97 


-3.96 


60.167 


2.432 


90.043 


-1.892 


88.515 


-1.697 


22-SEP-93 


04:36:23 


72900 


20.3 


23.594 


-30.096 


102.96 


-3.97 


60.133 


2.466 


89.993 


-1.942 


88.473 


-1.739 


22-SEP-93 


04:41:23 


73200 


20.3 


23.383 


-30.307 


102.83 


-4.1 


60.006 


2.593 


89.875 


-2.06 


88.363 


-1.849 


22-SEP-93 


04:46:23 


73500 


20.4 


23.467 


-30.223 


102.8 


■4.13 


60.006 


2.593 


89.942 


-1.993 


88.388 


-1.824 


22-SEP-93 


04:51:23 


73800 


20.5 


23.484 


-30.206 


102.91 


4.02 


60.099 


-2.5 


89.976 


-1.959 


88.523 


-1.689 


22-SEP-93 


04:56:23 


74100 


20.6 


23.535 


-30.155 


102.89 


4.04 


60.082 


2.517 


89.959 


-1.976 


88.439 


-1.773 


22-SEP-93 


05:01:23 


74400 


20.7 


23.501 


-30.189 


102.89 


4.04 


60.049 


-2.55 


90.06 


-1.875 


88.422 


-1.79 


22-SEP-93 


05:06:23 


74700 


20.8 


23.366 


-30.324 


102.85 


4.08 


60.006 


2.593 


89.9 


-2.035 


88.355 


-1.857 


22-SEP-93 


05:11:23 


75000 


20.8 


23.535 


-30.155 


102.93 


-4 


60.099 


-2.5 


89.976 


-1 .959 


88.447 


-1.765 


22-SEP-93 


05:16:23 


75300 


20.9 


23.442 


-30.248 


102.88 


4.05 


60.049 


-2.55 


89.925 


-2.01 


88.405 


-1.807 


22-SEP-93 


05:21:23 


75600 


21.0 


23.509 


-30.181 


102.91 


4.02 


60.082 


2.517 


89.959 


-1.976 


88.439 


-1.773 


22-SEP-93 


05:26:23 


75900 


21.1 


23.4 


-30.29 


102.88 


-4.05 


60.04 


2.559 


89.951 


-1.984 


88.397 


-1.815 


22-SEP-93 


05:31:23 


76200 


21.2 


23.476 


-30.214 


102.87 


4.06 


60.04 


2.559 


89.917 


-2.018 


88.388 


-1.824 


22-SEP-93 


05:36:23 


76500 


21.3 


23.4 


-30.29 


102.85 


4.08 


60.032 


2.567 


89.908 


-2.027 


88.388 


-1.824 


22-SEP-93 


05:41:23 


76800 


21.3 


23.509 


-30.181 


102.91 


4.02 


60.082 


2.517 


89.959 


-1.976 


88.447 


-1.765 


22-SEP-93 


05:46:23 


77100 


21.4 


23.425 


-30.265 


102.85 


4.08 


60.006 


2.593 


89.908 


-2.027 


88.38 


-1.832 


22-SEP-93 


05:51:23 


77400 


21.5 


23.493 


-30.197 


102.93 


4 


60.116 


2.483 


90.001 


-1.934 


88.473 


-1.739 


22-SEP-93 


05:56:23 


77700 


21.6 


23.425 


-30.265 


102.85 


-4.08 


60.006 


2.593 


89.9 


-2.035 


88.38 


-1.832 


22-SEP-93 


06:01:23 


78000 


21.7 


23.383 


-30.307 


102.85 


4.08 


60.057 


2.542 


89.9 


-2.035 


88.38 


-1.832 


22-SEP-93 


06:06:23 


78300 


21.8 


23.501 


-30.189 


102.91 


4.02 


60.082 


2.517 


89.967 


-1.968 


88.431 


-1.781 


22-SEP-93 


06:11:23 


78600 


21.8 


23.357 


-30.333 


102.85 


4.08 


60.006 


2.593 


89.967 


-1.968 


88.431 


-1.781 


22-SEP-93 


06:16:23 


78900 


21.9 


23.391 


-30.299 


102.8 


4.13 


59.964 


2.635 


89.866 


-2.069 


88.338 


-1.874 


22-SEP-93 


06:21:23 


79200 


22.0 


23.374 


-30.316 


102.83 


-4.1 


59.998 


2.601 


89.875 


-2.06 


88.38 


-1.832 


22-SEP-93 


06:26:23 


79500 


22.1 


23.476 


-30.214 


102.94 


-3.99 


60.091 


2.508 


89.984 


-1.951 


88.473 


-1.739 


22-SEP-93 


06:31:23 


79800 


22.2 


23.391 


-30.299 


102.9 


4.03 


60.049 


-2.55 


89.942 


-1 .993 


88.397 


-1.815 


22-SEP-93 


06:36:23 


80100 


22.3 


23.433 


-30.257 


102.92 


^.01 


60.091 


2.508 


89.967 


-1.968 


88.447 


-1.765 


22-SEP-93 


06:41:23 


80400 


22.3 


23.425 


-30.265 


102.85 


4.08 


60.015 


2.584 


89.9 


-2.035 


88.388 


-1.824 


22-SEP-93 


06:46:23 


80700 


22.4 


23.332 


-30.358 


102.8 


4.13 


59.998 


2.601 


89.875 


-2.06 


88.355 


-1.857 


22-SEP-93 


06:51:23 


81000 


22.5 


23.484 


-30.206 


102.93 


4 


60.091 


2.508 


89.993 


-1.942 


88.473 


-1.739 


22-SEP-93 


06:56:23 


81300 


22.6 


23.324 


-30.366 


102.81 


4.12 


59.99 


2.609 


89.875 


-2.06 


88.355 


-1.857 
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Table E.2 82 and 66 GPM Water Level Drawdown Data 













PR-1 




WT-17 




WT-13 




OW-1 




OW-2 










PR-1 


Corrected WT-17 


Corrected WT-13 


Corrected OW-1 


Corrected OW-2 


Corrected 


22-SEP-93 


01:21:23 


61200 


17.0 


23.754 


-29.936 


102.97 


-3.96 


60.201 


-2.398 


90.035 


-1.9 


88.515 


-1.697 


22-SEP-93 


01:26:23 


61500 


17.1 


23.805 


-29.885 


103.02 


-3.91 


60.218 


-2.381 


90.077 


-1.858 


88.549 


-1.663 


22-SEP-93 


01:31:23 


61800 


17.2 


23.83 


-29.86 


103.02 


-3.91 


60.218 


-2.381 


90.077 


-1.858 


88.549 


-1.663 


22-SEP-93 


01:36:23 


62100 


17.3 


23.788 


-29.902 


103.02 


-3.91 


60.218 


-2.381 


90.069 


-1.866 


88.549 


-1.663 


22-SEP-93 


01:41:23 


62400 


17.3 


23.67 


-30.02 


103.02 


-3.91 


60.226 


-2.373 


90.069 


-1.866 


88.557 


-1.655 


22-SEP-93 


01:46:23 


62700 


17.4 


23.763 


-29.927 


102.97 


-3.96 


60.175 


-2.424 


90.01 


-1.925 


88.49 


-1.722 


22-SEP-93 


01:51:23 


63000 


17.5 


23.763 


-29.927 


103 


-3.93 


60.201 


-2.398 


90.035 


-1.9 


88.515 


-1.697 


22-SEP-93 


01:56:23 


63300 


17.6 


23.67 


-30.02 


103 


-3.93 


60.209 


-2.39 


90.035 


-1.9 


88.523 


-1.689 


22-SEP-93 


02:01:23 


63600 


17.7 


23.746 


-29.944 


102.96 


-3.97 


60.167 


-2.432 


90.001 


-1.934 


88.481 


-1.731 


22-SEP-93 


02:06:23 


63900 


17.8 


23.678 


-30.012 


102.96 


-3.97 


60.167 


-2.432 


90.001 


-1.934 


88.481 


-1.731 


22-SEP-93 


02:11:23 


64200 


17.8 


23.695 


-29.995 


102.93 


-4 


60.158 


-2.441 


89.993 


-1.942 


88.473 


-1.739 


22-SEP-93 


02:16:23 


64500 


17.9 


23.67 


-30.02 


102.96 


-3.97 


60.167 


-2.432 


90.001 


-1.934 


88.49 


-1.722 


22-SEP-93 


02:21:23 


64800 


18.0 


23.678 


-30.012 


103 


-3.93 


60.201 


-2.398 


90.035 


-1.9 


88.523 


-1.689 


22-SEP-93 


02:26:23 


65100 


18.1 


23.754 


-29.936 


102.97 


-3.96 


60.175 


-2.424 


90.027 


-1.908 


88.481 


-1.731 


22-SEP-93 


02:31:23 


65400 


18.2 


23.83 


-29.86 


103.09 


-3.84 


60.294 


-2.305 


90.136 


-1.799 


88.608 


-1.604 


22-SEP-93 


02:36:23 


65700 


18.3 


23.687 


-30.003 


102.96 


-3.97 


60.158 


-2.441 


90.01 


-1.925 


88.473 


-1.739 


22-SEP-93 


02:41:23 


66000 


18.3 


23.661 


-30.029 


102.94 


-3.99 


60.142 


-2.457 


89.984 


-1.951 


88.439 


-1.773 


22-SEP-93 


02:46:23 


66300 


18.4 


23.636 


-30.054 


103.01 


-3.92 


60.218 


-2.381 


90.069 


-1.866 


88.523 


-1.689 


22-SEP-93 


02:51:23 


66600 


18.5 


23.78 


-29.91 


103.06 


-3.87 


60.268 


-2.331 


90.17 


-1.765 


88.591 


-1.621 


22-SEP-93 


02:56:23 


66900 


18.6 


23.611 


-30.079 


102.94 


-3.99 


60.142 


-2.457 


89.993 


-1.942 


88.523 


-1.689 


22-SEP-93 


03:01:23 


67200 


18.7 


23.569 


-30.121 


102.94 


-3.99 


60.142 


-2.457 


89.993 


-1.942 


88.464 


-1.748 


22-SEP-93 


03:06:23 


67500 


18.8 


23.678 


-30.012 


102.97 


-3.96 


60.184 


-2.415 


90.035 


-1.9 


88.515 


-1.697 


22-SEP-93 


03:11:23 


67800 


18.8 


23.569 


-30.121 


102.89 


^.04 


60.099 


-2.5 


89.942 


-1.993 


88.532 


-1.68 


22-SEP-93 


03:16:23 


68100 


18.9 


23.552 


-30.138 


102.92 


-4.01 


60.125 


-2.474 


89.959 


-1.976 


88.439 


-1.773 


22-SEP-93 


03:21:23 


68400 


19.0 


23.619 


-30.071 


102.93 


-4 


60.125 


-2.474 


89.976 


-1.959 


88.439 


-1.773 


22-SEP-93 


03:26:23 


68700 


19.1 


23.509 


-30.181 


102.91 


-4.02 


60.116 


-2.483 


89.976 


-1.959 


88.481 


-1.731 


22-SEP-93 


03:31:23 


69000 


19.2 


23.645 


-30.045 


102.93 


-4 


60.125 


-2.474 


89.976 


-1.959 


88.447 


-1.765 


22-SEP-93 


03:36:23 


69300 


19.3 


23.509 


-30.181 


102.89 


-1.04 


60.091 


-2.508 


89.951 


-1.984 


88.431 


-1.781 


22-SEP-93 


03:41:23 


69600 


19.3 


23.636 


-30.054 


102.93 


-4 


60.125 


-2.474 


89.967 


-1.968 


88.447 


-1.765 


22-SEP-93 


03:46:23 


69900 


19.4 


23.569 


-30.121 


102.9 


-4.03 


60.082 


-2.517 


89.984 


-1.951 


88.439 


-1.773 


22-SEP-93 


03:51:23 


70200 


19.5 


23.569 


-30.121 


102.96 


-3.97 


60.133 


-2.466 


90.01 


-1.925 


88.473 


-1.739 


22-SEP-93 


03:56:23 


70500 


19.6 


23.577 


-30.113 


102.91 


-4.02 


60.099 


-2.5 


89.959 


-1.976 


88.566 


-1.646 


22-SEP-93 


04:01:23 


70800 


19.7 


23.509 


-30.181 


102.88 


-4.05 


60.049 


-2.55 


89.925 


-2.01 


88.405 


-1.807 


22-SEP-93 


04:06:23 


71100 


19.8 


23.526 


-30.164 


102.9 


-4.03 


60.082 


-2.517 


89.951 


-1.984 


88.439 


-1.773 
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Table E.2 82 and 66 GPM Water Level Drawdown Data 













PR-1 




WT-17 




WT-13 




OW-1 




OW-2 










PR-1 


Corrected WT-17 


Corrected WT-13 


Corrected OW-1 


Corrected OW-2 


Corrected 


21-SEP-93 


22:31:23 


51000 


14.2 


23.923 


-29.767 


103.01 


-3.92 


60.201 


-2.398 


90.052 


-1.883 


88.523 


-1.689 


21-SEP-93 


22:36:23 


51300 


14.3 


23.982 


-29.708 


103 


-3.93 


60.201 


-2.398 


90.043 


-1.892 


88.532 


-1.68 


21-SEP-93 


22:41:23 


51600 


14.3 


23.965 


-29.725 


103.01 


-3.92 


60.226 


-2.373 


90.077 


-1.858 


88.557 


-1.655 


21-SEP-93 


22:46:23 


51900 


14.4 


23.991 


-29.699 


103.06 


-3.87 


60.251 


-2.348 


90.103 


-1.832 


88.566 


-1.646 


21-SEP-93 


22:51:23 


52200 


14.5 


23.923 


-29.767 


102.97 


-3.96 


60.184 


-2.415 


90.027 


-1.908 


88.515 


-1.697 


21-SEP-93 


22:56:23 


52500 


14.6 


23.839 


-29.851 


103 


-3.93 


60.201 


-2.398 


90.043 


-1.892 


88.532 


-1.68 


21-SEP-93 


23:01:23 


52800 


14.7 


23.949 


-29.741 


103.05 


-3.88 


60.251 


-2.348 


90.094 


-1.841 


88.574 


-1.638 


21-SEP-93 


23:06:23 


53100 


14.8 


23.864 


-29.826 


103.01 


-3.92 


60.218 


-2.381 


90.06 


-1.875 


88.523 


-1.689 


21-SEP-93 


23:11:23 


53400 


14.8 


23.949 


-29.741 


103.06 


-3.87 


60.26 


-2.339 


90.103 


-1.832 


88.608 


-1.604 


21-SEP-93 


23:16:23 


53700 


14.9 


23.94 


-29.75 


103.01 


-3.92 


60.209 


-2.39 


90.06 


-1.875 


88.523 


-1.689 


21-SEP-93 


23:21:23 


54000 


15.0 


23.906 


-29.784 


103.01 


-3.92 


60.209 


-2.39 


90.06 


-1.875 


88.523 


-1.689 


21-SEP-93 


23:26:23 


54300 


15.1 


23.957 


-29.733 


103.01 


-3.92 


60.218 


-2.381 


90.094 


-1.841 


88.523 


-1.689 


21-SEP-93 


23:31:23 


54600 


15.2 


24.075 


-29.615 


103.11 


-3.82 


60.302 


-2.297 


90.145 


-1.79 


88.65 


-1.562 


21-SEP-93 


23:36:23 


54900 


15.3 


23.949 


-29.741 


103.06 


-3.87 


60.26 


-2.339 


90.094 


-1.841 


88.566 


-1.646 


21-SEP-93 


23:41:23 


55200 


15.3 


23.965 


-29.725 


103.06 


-3.87 


60.26 


-2.339 


90.103 


-1.832 


88.566 


-1.646 


21-SEP-93 


23:46:23 


55500 


15.4 


23.898 


-29.792 


103.05 


-3.88 


60.251 


-2.348 


90.094 


-1.841 


88.574 


-1.638 


21-SEP-93 


23:51:23 


55800 


15.5 


23.737 


-29.953 


103.01 


-3.92 


60.226 


-2.373 


90.06 


-1.875 


88.549 


-1.663 


21-SEP-93 


23:56:23 


56100 


15.6 


23.771 


-29.919 


103.01 


-3.92 


60.218 


-2.381 


90.052 


-1.883 


88.532 


-1.68 


22-SEP-93 


00:01:23 


56400 


15.7 


23.847 


-29.843 


103 


-3.93 


60.209 


-2.39 


90.052 


-1.883 


88.523 


-1.689 


22-SEP-93 


00:06:23 


56700 


15.8 


23.813 


-29.877 


103.06 


-3.87 


60.285 


-2.314 


90.128 


-1.807 


88.599 


-1.613 


22-SEP-93 


00:11:23 


57000 


15.8 


23.813 


-29.877 


103.01 


-3.92 


60.218 


-2.381 


90.094 


-1.841 


88.549 


-1.663 


22-SEP-93 


00:16:23 


57300 


15.9 


23.78 


-29.91 


103.01 


-3.92 


60.226 


-2.373 


90.069 


-1.866 


88.549 


-1.663 


22-SEP-93 


00:21:23 


57600 


16.0 


23.797 


-29.893 


103.05 


-3.88 


60.268 


-2.331 


90.111 


-1.824 


88.591 


-1.621 


22-SEP-93 


00:26:23 


57900 


16.1 


23.746 


-29.944 


103.01 


-3.92 


60.209 


-2.39 


90.052 


-1.883 


88.532 


-1.68 


22-SEP-93 


00:31:23 


58200 


16.2 


23.754 


-29.936 


103.01 


-3.92 


60.209 


-2.39 


90.043 


-1.892 


88.532 


-1.68 


22-SEP-93 


00:36:23 


58500 


16.3 


23.721 


-29.969 


103 


-3.93 


60.209 


-2.39 


90.043 


-1.892 


88.523 


-1.689 


22-SEP-93 


00:41:23 


58800 


16.3 


23.721 


-29.969 


102.98 


-3.95 


60.201 


-2.398 


90.043 


-1.892 


88.557 


-1.655 


22-SEP-93 


00:46:23 


59100 


16.4 


23.763 


-29.927 


103 


-3.93 


60.209 


-2.39 


90.052 


-1.883 


88.523 


-1.689 


22-SEP-93 


00:51:23 


59400 


16.5 


23.636 


-30.054 


102.97 


-3.96 


60.175 


-2.424 


90.018 


-1.917 


88.481 


-1.731 


22-SEP-93 


00:56:23 


59700 


16.6 


23.695 


-29.995 


102.96 


-3.97 


60.184 


-2.415 


90.01 


-1.925 


88.481 


-1.731 


22-SEP-93 


01:01:23 


60000 


16.7 


23.653 


-30.037 


102.97 


-3.96 


60.201 


-2.398 


90.035 


-1.9 


88.515 


-1 .697 


22-SEP-93 


01:06:23 


60300 


16.8 


23.805 


-29.885 


102.96 


-3.97 


60.175 


-2.424 


90.018 


-1.917 


88.507 


-1.705 


22-SEP-93 


01:11:23 


60600 


16.8 


23.712 


-29.978 


102.97 


-3.96 


60.184 


-2.415 


90.052 


-1.883 


88.507 


-1.705 


22-SEP-93 


01:16:23 


60900 


16.9 


23.729 


-29.961 


103 


-3.93 


60.209 


-2.39 


90.043 


-1.892 


88.523 


-1.689 
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Table E.2 82 and 66 GPM Water Level Drawdown Data 













PR-1 




WT-17 




WT-13 




OW-1 




OW-2 










PR-1 


Corrected WT-17 


Corrected WT-13 


Corrected OW-1 


Corrected OW-2 


Corrected 


21-SEP-93 


19:41:23 


40800 


11.3 


24.455 


-29.235 


103.12 


-3.81 


60.294 


-2.305 


90.179 


-1.756 


88.659 


-1.553 


21-SEP-93 


19:46:23 


41100 


11.4 


24.405 


-29.285 


103.11 


-3.82 


60.26 


-2.339 


90.153 


-1.782 


88.642 


-1.57 


21-SEP-93 


19:51:23 


41400 


11.5 


24.447 


-29.243 


103.11 


-3.82 


60.268 


-2.331 


90.136 


-1.799 


88.633 


-1.579 


21-SEP-93 


19:56:23 


41700 


11.6 


24.329 


-29.361 


103.06 


-3.87 


60.243 


-2.356 


90.119 


-1.816 


88.599 


-1.613 


21-SEP-93 


20:01:23 


42000 


11.7 


24.337 


-29.353 


103.05 


-3.88 


60.218 


-2.381 


90.103 


-1.832 


88.566 


-1.646 


21-SEP-93 


20:06:23 


42300 


11.8 


24.285 


-29.404 


103.05 


-3.88 


60.218 


-2.381 


90.094 


-1.841 


88.574 


-1.638 


21-SEP-93 


20:11:23 


42600 


11.8 


24.337 


-29.353 


103.06 


-3.87 


60.251 


-2.348 


90.128 


-1.807 


88.608 


-1.604 


21-SEP-93 


20:16:23 


42900 


11.9 


24.244 


-29.446 


103.08 


-3.85 


60.26 


-2.339 


90.136 


-1.799 


88.608 


-1.604 


21-SEP-93 


20:21:23 


43200 


12.0 


24.303 


-29.387 


103.09 


-3.84 


60.294 


-2.305 


90.136 


-1.799 


88.608 


-1.604 


21-SEP-93 


20:26:23 


43500 


12.1 


24.253 


-29.437 


103.06 


-3.87 


60.243 


-2.356 


90.111 


-1.824 


88.599 


-1.613 


21-SEP-93 


20:31:23 


43800 


12.2 


24.236 


-29.454 


103.05 


-3.88 


60.226 


-2.373 


90.094 


-1.841 


88.566 


-1.646 


21-SEP-93 


20:36:23 


44100 


12.3 


24.193 


-29.497 


103.08 


-3.85 


60.26 


-2.339 


90.128 


-1.807 


88.616 


-1.596 


21-SEP-93 


20:41:23 


44400 


12.3 


24.151 


-29.539 


103.06 


-3.87 


60.218 


-2.381 


90.111 


-1.824 


88.591 


-1.621 


21-SEP-93 


20:46:23 


44700 


12.4 


24.219 


-29.471 


103.13 


-3.8 


60.302 


-2.297 


90.17 


-1.765 


88.65 


-1.562 


21-SEP-93 


20:51:23 


45000 


12.5 


24.253 


-29.437 


103.06 


-3.87 


60.251 


-2.348 


90.103 


-1.832 


88.65 


-1.562 


21-SEP-93 


20:56:23 


45300 


12.6 


24.219 


-29.471 


103.06 


-3.87 


60.251 


-2.348 


90.119 


-1.816 


88.599 


-1.613 


21-SEP-93 


21:01:23 


45600 


12.7 


24.177 


-29.513 


103.06 


-3.87 


60.243 


-2.356 


90.111 


-1.824 


88.591 


-1.621 


21-SEP-93 


21:06:23 


45900 


12.8 


24.21 


-29.48 


103.12 


-3.81 


60.302 


-2.297 


90.17 


-1.765 


88.659 


-1.553 


21-SEP-93 


21:11:23 


46200 


12.8 


24.075 


-29.615 


103.04 


-3.89 


60.226 


-2.373 


90.077 


-1.858 


88.566 


-1.646 


21-SEP-93 


21:16:23 


46500 


12.9 


24.134 


-29.556 


103.06 


-3.87 


60.243 


-2.356 


90.103 


-1.832 


88.566 


-1.646 


21-SEP-93 


21:21:23 


46800 


13.0 


24.177 


-29.513 


103.05 


-3.88 


60.226 


-2.373 


90.094 


-1.841 


88.574 


-1.638 


21-SEP-93 


21:26:23 


47100 


13.1 


24.067 


-29.623 


103.02 


-3.91 


60.201 


-2.398 


90.06 


-1.875 


88.523 


-1.689 


21-SEP-93 


21:31:23 


47400 


13.2 


23.991 


-29.699 


103.01 


-3.92 


60.226 


-2.373 


90.077 


-1.858 


88.566 


-1.646 


21-SEP-93 


21:36:23 


47700 


13.3 


24.075 


-29.615 


103.06 


-3.87 


60.251 


-2.348 


90.145 


-1.79 


88.599 


-1.613 


21-SEP-93 


21:41:23 


48000 


13.3 


24.109 


-29.581 


103.04 


-3.89 


60.226 


-2.373 


90.086 


-1.849 


88.566 


-1.646 


21-SEP-93 


21:46:23 


48300 


13.4 


24.117 


-29.573 


103.08 


-3.85 


60.26 


-2.339 


90.119 


-1.816 


88.608 


-1.604 


21-SEP-93 


21:51:23 


48600 


13.5 


24.075 


-29.615 


103.06 


-3.87 


60.26 


-2.339 


90.111 


-1.824 


88.599 


-1.613 


21-SEP-93 


21:56:23 


48900 


13.6 


24.117 


-29.573 


103.06 


-3.87 


60.243 


-2.356 


90.103 


-1.832 


88.591 


-1 .621 


21-SEP-93 


22:01:23 


49200 


13.7 


24.075 


-29.615 


103.05 


-3.88 


60.218 


-2.381 


90.094 


-1.841 


88.566 


-1.646 


21-SEP-93 


22:06:23 


49500 


13.8 


24.075 


-29.615 


103.05 


-3.88 


60.218 


-2.381 


90.094 


-1.841 


88.675 


-1.537 


21-SEP-93 


22:11:23 


49800 


13.8 


23.949 


-29.741 


103.04 


-3.89 


60.226 


-2.373 


90.077 


-1.858 


88.557 


-1.655 


21-SEP-93 


22:16:23 


50100 


13.9 


23.94 


-29.75 


103.04 


-3.89 


60.226 


-2.373 


90.077 


-1.858 


88.574 


-1.638 


21-SEP-93 


22:21:23 


50400 


14.0 


24.025 


-29.665 


103.01 


-3.92 


60.201 


-2.398 


90.153 


-1.782 


88.532 


-1.68 


21-SEP-93 


22:26:23 


50700 


14.1 


23.906 


-29.784 


102.97 


-3.96 


60.175 


-2.424 


90.027 


-1.908 


88.523 


-1.689 
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Table E.2 82 and 66 GPM Water Level Drawdown Data 













PR-1 




WT-17 


WT-13 




OW-1 




OW-2 










PR-1 


CotTected WT-17 


Corrected WT-13 Corrected OW-1 


Corrected OW-2 


Corrected 


21-SEP-93 


16:51:23 


30600 


8.5 


25.097 


-28.593 


103.14 


-3.79 


60.302 


2.297 


90.255 


-1.68 


88.735 


-1.477 


21-SEP-93 


16:56:23 


30900 


8.6 


25.013 


-28.677 


103.13 


-3.8 


60.302 


2.297 


90.221 


-1.714 


88.701 


-1.511 


21-SEP-93 


17:01:23 


31200 


8.7 


24.962 


-28.728 


103.13 


-3.8 


60.268 


2.331 


90.212 


-1.723 


88.701 


-1.511 


21-SEP-93 


17:06:23 


31500 


8.8 


24.92 


-28.77 


103.12 


-3.81 


60.26 


2.339 


90.187 


-1.748 


88.692 


-1.52 


21-SEP-93 


17:11:23 


31800 


8.8 


24.709 


-28.981 


103.14 


-3.79 


60.285 


2.314 


90.212 


-1.723 


88.701 


-1.511 


21-SEP-93 


17:16:23 


32100 


8.9 


24.962 


-28.728 


103.18 


-3.75 


60.302 


2.297 


90.246 


-1.689 


88.743 


-1.469 


21-SEP-93 


17:21:23 


32400 


9.0 


24.869 


-28.821 


103.19 


-3.74 


60.327 


2.272 


90.246 


-1.689 


88.743 


-1.469 


21-SEP-93 


17:26:23 


32700 


9.1 


24.861 


-28.829 


103.17 


-3.76 


60.31 


2.289 


90.229 


-1.706 


88.735 


-1.477 


21-SEP-93 


17:31:23 


33000 


9.2 


24.818 


-28.872 


103.18 


-3.75 


60.302 


2.297 


90.229 


-1.706 


88.726 


-1.486 


21-SEP-93 


17:36:23 


33300 


9.3 


24.827 


-28.863 


103.18 


-3.75 


60.336 


2.263 


90.255 


-1.68 


88.735 


-1.477 


21-SEP-93 


17:41:23 


33600 


9.3 


24.835 


-28.855 


103.18 


-3.75 


60.336 


2.263 


90.246 


-1.689 


88.735 


-1.477 


21-SEP-93 


17:46:23 


33900 


9.4 


24.742 


-28.948 


103.14 


-3.79 


60.294 


2.305 


90.195 


-1.74 


88.684 


-1.528 


21-SEP-93 


17:51:23 


34200 


9.5 


24.717 


-28.973 


103.15 


-3.78 


60.294 


2.305 


90.195 


-1.74 


88.684 


-1.528 


21-SEP-93 


17:56:23 


34500 


9.6 


24.709 


-28.981 


103.13 


-3.8 


60.26 


2.339 


90.179 


-1.756 


88.675 


-1.537 


21-SEP-93 


18:01:23 


34800 


9.7 


24.658 


-29.032 


103.17 


-3.76 


60.31 


2.289 


90.204 


-1.731 


88.701 


-1.511 


21-SEP-93 


18:06:23 


35100 


9.8 


24.692 


-28.998 


103.13 


-3.8 


60.285 


2.314 


90.17 


-1.765 


88.659 


-1.553 


21-SEP-93 


18:11:23 


35400 


9.8 


24.649 


-29.041 


103.12 


-3.81 


60.268 


2.331 


90.17 


-1.765 


88.659 


-1.553 


21-SEP-93 


18:16:23 


35700 


9.9 


24.582 


-29.108 


103.12 


-3.81 


60.26 


2.339 


90.179 


-1.756 


88.65 


-1.562 


21-SEP-93 


18:21:23 


36000 


10.0 


24.573 


-29.117 


103.12 


-3.81 


60.26 


2.339 


90.179 


-1.756 


88.65 


-1.562 


21-SEP-93 


18:26:23 


36300 


10.1 


24.582 


-29.108 


103.12 


-3.81 


60.26 


2.339 


90.162 


-1.773 


88.659 


-1.553 


21-SEP-93 


18:31:23 


36600 


10.2 


24.607 


-29.083 


103.1 


-3.83 


60.26 


2.339 


90.17 


-1.765 


88.65 


-1.562 


21-SEP-93 


18:36:23 


36900 


10.3 


24.59 


-29.1 


103.14 


-3.79 


60.302 


2.297 


90.195 


-1.74 


88.675 


-1.537 


21-SEP-93 


18:41:23 


37200 


10.3 


24.514 


-29.176 


103.14 


-3.79 


60.31 


2.289 


90.204 


-1.731 


88.684 


-1.528 


21-SEP-93 


18:46:23 


37500 


10.4 


24.531 


-29.159 


103.12 


-3.81 


60.285 


2.314 


90.17 


-1.765 


88.659 


-1.553 


21-SEP-93 


18:51:23 


37800 


10.5 


24.548 


-29.142 


103.1 


-3.83 


60.26 


2.339 


90.162 


-1.773 


88.65 


-1.562 


21-SEP-93 


18:56:23 


38100 


10.6 


24.531 


-29.159 


103.1 


-3.83 


60.26 


2.339 


90.162 


-1.773 


88.642 


-1.57 


21-SEP-93 


19:01:23 


38400 


10.7 


24.497 


-29.193 


103.1 


-3.83 


60.268 


2.331 


90.145 


-1.79 


88.633 


-1.579 


21-SEP-93 


19:06:23 


38700 


10.8 


24.379 


-29.311 


103.1 


-3.83 


60.26 


2.339 


90.145 


-1.79 


88.633 


-1.579 


21-SEP-93 


19:11:23 


39000 


10.8 


24.388 


-29.302 


103.1 


-3.83 


60.26 


2.339 


90.145 


-1.79 


88.633 


-1.579 


21-SEP-93 


19:16:23 


39300 


10.9 


24.455 


-29.235 


103.12 


-3.81 


60.285 


2.314 


90.179 


-1.756 


88.659 


-1.553 


21-SEP-93 


19:21:23 


39600 


11.0 


24.43 


-29.26 


103.1 


-3.83 


60.26 


2.339 


90.145 


-1.79 


88.692 


-1.52 


21-SEP-93 


19:26:23 


39900 


11.1 


24.329 


-29.361 


103.1 


-3.83 


60.26 


2.339 


90.145 


-1.79 


88.701 


-1.511 


21-SEP-93 


19:31:23 


40200 


11.2 


24.286 


-29.404 


103.09 


-3.84 


60.251 


2.348 


90.128 


-1.807 


88.616 


-1.596 


21-SEP-93 


19:36:23 


40500 


11.3 


24.421 


-29.269 


103.11 


-3.82 


60.268 


2.331 


90.153 


-1.782 


88.675 


-1.537 
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Table E.2 82 and 66 GPM Water Level Drawdown Data 













PR-1 




WT-17 


WT-13 


OW-1 




OW-2 










PR-1 


Corrected WT-17 


Corrected WT-13 Corrected OW-1 Corrected OW-2 


Corrected 


21-SEP-93 


14:01:23 


20400 


5.7 


15.107 


-38.583 


102.72 


-4.21 


60.42 


-2.179 


90.407 


1.528 


88.861 


-1.351 


21-SEP-93 


14:06:23 


20700 


5.8 


15.175 


-38.515 


102.74 


-4.19 


60.437 


-2.162 


90.449 


1.486 


88.946 


-1.266 


21-SEP-93 


14:11:23 


21000 


5.8 


15.09 


-38.6 


102.73 


-4.2 


60.429 


-2.17 


90.423 


1.512 


88.903 


-1.309 


21-SEP-93 


14:16:23 


21300 


5.9 


15.149 


-38.541 


102.74 


^.19 


60.412 


-2.187 


90.415 


-1.52 


88.903 


-1.309 


21-SEP-93 


14:21:23 


21600 


6.0 


15.158 


-38.532 


102.72 


-4.21 


60.42 


-2.179 


90.457 


1.478 


88.929 


-1.283 


21-SEP-93 


14:26:23 


21900 


6.1 


15.048 


-38.642 


102.68 


-4.25 


60.378 


-2.221 


90.398 


1.537 


88.895 


-1.317 


21-SEP-93 


14:31:23 


22200 


6.2 


15.107 


-38.583 


102.68 


-4.25 


60.395 


-2.204 


90.407 


1.528 


88.903 


-1.309 


21-SEP-93 


14:36:23 


22500 


6.3 


15.082 


-38.608 


102.67 


-4.26 


60.37 


-2.229 


90.39 


1.545 


88.861 


-1.351 


21-SEP-93 


14:41:23 


22800 


6.3 


14.938 


-38.752 


102.63 


-4.3 


60.336 


-2.263 


90.364 


1.571 


88.853 


-1.359 


21-SEP-93 


14:46:23 


23100 


6.4 


15.006 


-38.684 


102.62 


-4.31 


60.302 


-2.297 


90.339 


1.596 


88.819 


-1.393 


21-SEP-93 


14:51:23 


23400 


6.5 


14.972 


-38.718 


102.64 


-4.29 


60.327 


-2.272 


90.364 


1.571 


88.861 


-1.351 


21-SEP-93 


14:56:23 


23700 


6.6 


15.04 


-38.65 


102.59 


-4.34 


60.31 


-2.289 


90.339 


1.596 


88.853 


-1.359 


21-SEP-93 


15:01:23 


24000 


6.7 


14.972 


-38.718 


102.59 


-4.34 


60.294 


-2.305 


90.331 


1.604 


88.819 


-1.393 


21-SEP-93 


15:06:23 


24300 


6.8 


14.938 


-38.752 


102.58 


-4.35 


60.285 


-2.314 


90.314 


1.621 


88.802 


-1.41 


21-SEP-93 


15:11:23 


24600 


6.8 


14.921 


-38.769 


102.58 


^.35 


60.268 


-2.331 


90.297 


1.638 


88.777 


-1.435 


21-SEP-93 


15:16:23 


24900 


6.9 


14.795 


-38.895 


102.55 


-4.38 


60.243 


-2.356 


90.271 


1.664 


88.802 


-1.41 


21-SEP-93 


15:21:23 


25200 


7.0 


14.508 


-39.182 


102.54 


-4.39 


60.243 


-2.356 


90.271 


1.664 


88.785 


-1.427 


21-SEP-93 


15:26:23 


25500 


7.1 


10.564 


-43.126 


102.53 


-4.4 


60.226 


-2.373 


90.263 


1.672 


88.768 


-1.444 


21-SEP-93 


15:31:23 


25800 


7.2 


10.606 


-43.084 


102.52 


-4.41 


60.209 


-2.39 


90.246 


1.689 


88.735 


-1.477 


21-SEP-93 


15:36:23 


26100 


7.3 


10.598 


-43.092 


102.51 


-4.42 


60.226 


-2.373 


90.246 


1.689 


88.768 


-1.444 


21-SEP-93 


15:41:23 


26400 


7.3 


10.556 


-43.134 


102.51 


-4.42 


60.201 


-2.398 


90.229 


1.706 


88.735 


-1.477 


21-SEP-93 


15:46:23 


26700 


7.4 


14.82 


-38.87 


102.5 


-4.43 


60.175 


-2.424 


90.238 


1.697 


88.768 


-1.444 


21-SEP-93 


15:51:23 


27000 


7.5 


14.896 


-38.794 


102.49 


-4.44 


60.175 


-2.424 


90.229 


1.706 


88.819 


-1.393 


21-SEP-93 


15:56:23 


27300 


7.6 


14.888 


-38.802 


102.47 


-4.46 


60.175 


-2.424 


90.229 


1.706 


88.743 


-1.469 


21-SEP-93 


16:01:23 


27600 


7.7 


20.174 


-33.516 


102.63 


-4.3 


60.209 


-2.39 


90.229 


1.706 


88.735 


-1.477 


21-SEP-93 


16:06:23 


27900 


7.8 


24.962 


-28.728 


102.8 


-4.13 


60.218 


-2.381 


90.255 


-1.68 


88.76 


-1.452 


21-SEP-93 


16:11:23 


28200 


7.8 


25.046 


-28.644 


102.89 


-4.04 


60.226 


-2.373 


90.221 


1.714 


88.718 


-1.494 


21-SEP-93 


16:16:23 


28500 


7.9 


25.097 


-28.593 


102.94 


-3.99 


60.226 


-2.373 


90.229 


1.706 


88.735 


-1.477 


21-SEP-93 


16:21:23 


28800 


8.0 


25.114 


-28.576 


103.05 


-3.88 


60.26 


2.339 


90.246 


1.689 


88.76 


-1.452 


21-SEP-93 


16:26:23 


29100 


8.1 


25.122 


-28.568 


103.06 


-3.87 


60.268 


2.331 


90.255 


-1.68 


88.76 


-1.452 


21-SEP-93 


16:31:23 


29400 


8.2 


25.131 


-28.559 


103.1 


-3.83 


60.285 


2.314 


90.255 


-1.68 


88.735 


-1.477 


21-SEP-93 


16:36:23 


29700 


8.3 


25.055 


-28.635 


103.1 


-3.83 


60.26 


2.339 


90.229 


1.706 


88.743 


-1.469 


21-SEP-93 


16:41:23 


30000 


8.3 


25.013 


-28.677 


103.1 


-3.83 


60.26 


2.339 


90.204 


1.731 


88.692 


-1.52 


21-SEP-93 


16:46:23 


30300 


8.4 


25.055 


-28.635 


103.14 


-3.79 


60.294 


2.305 


90.246 


1.689 


88.735 


-1.477 
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Table E.2 82 and 66 GPM Water Level Drawdown Data 













PR-1 




WT-17 




WT-13 




OW-1 




OW-2 










PR-1 


Corrected WT-17 


Corrected WT-13 


Corrected OW-1 


Corrected OW-2 


Corrected 


21-SEP-93 


11:11:23 


10200 


2.8 


15.85 


-37.84 


103.31 


-3.62 


60.978 


-1.621 


90.896 


-1.039 


89.3 


-0.912 


21-SEP-93 


11:16:23 


10500 


2.9 


15.766 


-37.924 


103.23 


-3.7 


60.935 


-1.664 


90.812 


-1.123 


89.283 


-0.929 


21-SEP-93 


11:21:23 


10800 


3.0 


15.707 


-37.983 


103.27 


-3.66 


60.961 


-1.638 


90.846 


-1.089 


89.351 


-0.861 


21-SEP-93 


11:26:23 


11100 


3.1 


15.698 


-37.992 


103.23 


-3.7 


60.927 


-1.672 


90.753 


-1.182 


89.241 


-0.971 


21-SEP-93 


11:31:23 


11400 


3.2 


15.664 


-38.026 


103.27 


-3.66 


60.935 


-1.664 


90.863 


-1.072 


89.343 


-0.869 


21-SEP-93 


11:36:23 


11700 


3.3 


15.529 


-38.161 


103.19 


-3.74 


60.876 


-1.723 


90.778 


-1.157 


89.241 


-0.971 


21-SEP-93 


11:41:23 


12000 


3.3 


15.512 


-38.178 


103.17 


-3.76 


60.851 


-1.748 


90.77 


-1.165 


89.275 


-0.937 


21-SEP-93 


11:46:23 


12300 


3.4 


15.42 


-38.27 


103.18 


-3.75 


60.851 


-1.748 


90.787 


-1.148 


89.267 


-0.945 


21-SEP-93 


11:51:23 


12600 


3.5 


15.428 


-38.262 


103.17 


-3.76 


60.851 


-1.748 


90.778 


-1.157 


89.283 


-0.929 


21-SEP-93 


11:56:23 


12900 


3.6 


15.403 


-38.287 


103.15 


-3.78 


60.834 


-1.765 


90.736 


-1.199 


89.275 


-0.937 


21-SEP-93 


12:01:23 


13200 


3.7 


15.217 


-38.473 


103.09 


-3.84 


60.792 


-1.807 


90.761 


-1.174 


89.191 


-1.021 


21-SEP-93 


12:06:23 


13500 


3.8 


15.208 


-38.482 


103.04 


-3.89 


60.724 


-1.875 


90.635 


-1.3 


89.123 


-1.089 


21-SEP-93 


12:11:23 


13800 


3.8 


15.192 


-38.498 


103.05 


-3.88 


60.733 


-1.866 


90.626 


-1.309 


89.14 


-1.072 


21-SEP-93 


12:16:23 


14100 


3.9 


15.023 


-38.667 


103.01 


-3.92 


60.707 


-1.892 


90.609 


-1.326 


89.115 


-1.097 


21-SEP-93 


12:21:23 


14400 


4.0 


15.065 


-38.625 


102.97 


-3.96 


60.69 


-1.909 


90.592 


-1.343 


89.115 


-1.097 


21-SEP-93 


12:26:23 


14700 


4.1 


15.073 


-38.617 


103 


-3.93 


60.69 


-1.909 


90.609 


-1.326 


89.123 


-1.089 


21-SEP-93 


12:31:23 


15000 


4.2 


14.904 


-38.786 


102.94 


-3.99 


60.64 


-1.959 


90.584 


-1.351 


89.072 


-1.14 


21-SEP-93 


12:36:23 


15300 


4.3 


14.938 


-38.752 


102.96 


-3.97 


60.64 


-1.959 


90.584 


-1.351 


89.115 


-1.097 


21-SEP-93 


12:41:23 


15600 


4.3 


14.896 


-38.794 


102.92 


-4.01 


60.598 


-2.001 


90.55 


-1.385 


89.072 


-1.14 


21-SEP-93 


12:46:23 


15900 


4.4 


14.803 


-38.887 


102.89 


-4.04 


60.606 


-1.993 


90.533 


-1.402 


89.03 


-1.182 


21-SEP-93 


12:51:23 


16200 


4.5 


15.344 


-38.346 


102.93 


-4 


60.648 


-1.951 


90.609 


-1.326 


89.098 


-1.114 


21-SEP-93 


12:56:23 


16500 


4.6 


15.293 


-38.397 


102.91 


^.02 


60.598 


-2.001 


90.575 


-1.36 


89.064 


-1.148 


21-SEP-93 


13:01:23 


16800 


4.7 


15.259 


-38.431 


102.9 


-4.03 


60.581 


-2.018 


90.55 


-1.385 


89.055 


-1.157 


21-SEP-93 


13:06:23 


17100 


4.8 


15.234 


-38.456 


102.88 


-4.05 


60.564 


-2.035 


90.533 


-1.402 


89.022 


-1.19 


21-SEP-93 


13:11:23 


17400 


4.8 


15.251 


-38.439 


102.9 


-4.03 


60.581 


-2.018 


90.559 


-1.376 


89.064 


-1.148 


21-SEP-93 


13:16:23 


17700 


4.9 


15.251 


-38.439 


102.9 


-4.03 


60.589 


-2.01 


90.567 


-1.368 


89.03 


-1.182 


21-SEP-93 


13:21:23 


18000 


5.0 


15.242 


-38.448 


102.83 


-4.1 


60.522 


-2.077 


90.491 


-1.444 


88.979 


-1.233 


21-SEP-93 


13:26:23 


18300 


5.1 


15.175 


-38.515 


102.8 


-4.13 


60.513 


-2.086 


90.499 


-1.436 


88.988 


-1.224 


21-SEP-93 


13:31:23 


18600 


5.2 


15.124 


-38.566 


102.77 


-4.16 


60.471 


-2.128 


90.457 


-1.478 


88.946 


-1.266 


21-SEP-93 


13:36:23 


18900 


5.3 


15.192 


-38.498 


102.79 


-4.14 


60.471 


-2.128 


90.466 


-1.469 


88.946 


-1.266 


21-SEP-93 


13:41:23 


19200 


5.3 


15.2 


-38.49 


102.79 


-4.14 


60.479 


-2.12 


90.457 


-1.478 


88.946 


-1.266 


21-SEP-93 


13:46:23 


19500 


5.4 


15.2 


-38.49 


102.79 


-4.14 


60.471 


-2.128 


90.474 


-1.461 


88.971 


-1.241 


21-SEP-93 


13:51:23 


19800 


5.5 


15.208 


-38.482 


102.76 


-4.17 


60.471 


-2.128 


90.457 


-1.478 


88.988 


-1.224 


21-SEP-93 


13:56:23 


20100 


5.6 


15.132 


-38.558 


102.75 


^.18 


60.437 


-2.162 


90.44 


-1.495 


88.929 


-1.283 
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Table E.2 82 and 66 GPM Water Level Drawdown Data 













PR-1 




WT-17 




WT-13 


OW-1 




OW-2 










PR-1 


Corrected WT-17 


Corrected WT-13 


Corrected OW-1 Corrected OW-2 


Corrected 


21-SEP-93, 


08:21:23, 





0.0 


53.69 





106.93 





62.599 





91.935 





90.212 





21-SEP-93 


08:26:23 


300 


0.1 


53.741 


0.051 


106.88 


-0.05 


62.523 


-0.076 


91.884 


-0.051 


90.145 


-0.067 


21-SEP-93 


08:31:23 


600 


0.2 


20.064 


-33.626 


106 


-0.93 


62.379 


-0.22 


91.808 


-0.127 


90.086 


-0.126 


21-SEP-93 


08:35:23 


900 


0.3 


19.068 


-34.622 


105.59 


-1.34 


62.303 


-0.296 


91.758 


-0.177 


90.069 


-0.143 


21-SEP-93 


08:41:23 


1200 


0.3 


18.662 


-35.028 


105.28 


-1.65 


62.227 


-0.372 


91.732 


-0.203 


90.027 


-0.185 


21-SEP-93 


08:46:23 


1500 


0.4 


18.443 


-35.247 


105.07 


-1.86 


62.185 


-0.414 


91.724 


-0.211 


90.018 


-0.194 


21-SEP-93 


08:51:23 


1800 


0.5 


18.274 


-35.416 


104.9 


-2.03 


62.092 


-0.507 


91.648 


-0.287 


89.984 


-0.228 


21-SEP-93 


08:56:23 


2100 


0.6 


18.173 


-35.517 


104.76 


-2.17 


62.058 


-0.541 


91.665 


-0.27 


90.001 


-0.211 


21-SEP-93 


09:01:23 


2400 


0.7 


18.046 


-35.644 


104.64 


-2.29 


61.999 


-0.6 


91.623 


-0.312 


89.959 


-0.253 


21-SEP-93 


09:06:23 


2700 


0.8 


17.911 


-35.779 


104.54 


-2.39 


61.949 


-0.65 


91.589 


-0.346 


90.027 


-0.185 


21-SEP-93 


09:11:23 


3000 


0.8 


17.725 


-35.965 


104.42 


-2.51 


61.864 


-0.735 


91.521 


0.414 


89.858 


-0.354 


21-SEP-93 


09:16:23 


3300 


0.9 


17.683 


-36.007 


104.37 


-2.56 


61.83 


-0.769 


91.521 


0.414 


89.883 


-0.329 


21-SEP-93 


09:21:23 


3600 


1.0 


17.59 


-36.1 


104.27 


-2.66 


61.771 


-0.828 


91.471 


0.464 


89.858 


-0.354 


21-SEP-93 


09:26:23 


3900 


1.1 


17.565 


-36.125 


104.2 


-2.73 


61.738 


-0.861 


91.462 


0.473 


89.832 


-0.38 


21-SEP-93 


09:31:23 


4200 


1.2 


17.168 


-36.522 


104.11 


-2.82 


61.67 


-0.929 


91.395 


-0.54 


89.807 


-0.405 


21-SEP-93 


09:36:23 


4500 


1.3 


17.092 


-36.598 


104.1 


-2.83 


61.67 


-0.929 


91.395 


-0.54 


89.782 


-0.43 


21-SEP-93 


09:41:23 


4800 


1.3 


17.007 


-36.683 


104 


-2.93 


61.586 


-1.013 


91.352 


0.583 


89.739 


-0.473 


21-SEP-93 


09:46:23 


5100 


1.4 


16.821 


-36.869 


103.88 


-3.05 


61.484 


-1.115 


91.217 


0.718 


89.621 


-0.591 


21-SEP-93 


09:51:23 


5400 


1.5 


16.813 


-36.877 


103.93 


-3 


61.552 


-1.047 


91.344 


0.591 


89.782 


-0.43 


21-SEP-93 


09:56:23 


5700 


1.6 


17.117 


-36.573 


103.85 


-3.08 


61.467 


-1.132 


91.268 


0.667 


89.655 


-0.557 


21-SEP-93 


10:01:23 


6000 


1.7 


17.083 


-36.607 


103.81 


-3.12 


61.484 


-1.115 


91.251 


0.684 


89.68 


-0.532 


21-SEP-93 


10:06:23 


6300 


1.8 


17.058 


-36.632 


103.8 


-3.13 


61.442 


-1.157 


91.268 


0.667 


89.672 


-0.54 


21-SEP-93 


10:11:23 


6600 


1.8 


16.745 


-36.945 


103.71 


-3.22 


61.374 


-1.225 


91.175 


-0.76 


89.63 


-0.582 


21-SEP-93 


10:16:23 


6900 


1.9 


16.644 


-37.046 


103.67 


-3.26 


61.315 


-1.284 


91.167 


0.768 


89.596 


-0.616 


21-SEP-93 


10:21:23 


7200 


2.0 


16.593 


-37.097 


103.61 


-3.32 


61.282 


-1.317 


91.15 


0.785 


89.554 


-0.658 


21-SEP-93 


10:26:23 


7500 


2.1 


16.585 


-37.105 


103.59 


-3.34 


61.231 


-1.368 


91.124 


0.811 


89.562 


-0.65 


21-SEP-93 


10:31:23 


7800 


2.2 


16.467 


-37.223 


103.52 


-3.41 


61.189 


-1.41 


91.082 


0.853 


89.52 


-0.692 


21-SEP-93 


10:36:23 


8100 


2.3 


16.492 


-37.198 


103.5 


-3.43 


61.163 


-1.436 


91.048 


0.887 


89.495 


-0.717 


21-SEP-93 


10:41:23 


8400 


2.3 


16.45 


-37.24 


103.45 


-3.48 


61.146 


-1.453 


91.023 


0.912 


89.461 


-0.751 


21-SEP-93 


10:46:23 


8700 


2.4 


16.391 


-37.299 


103.44 


-3.49 


61.104 


-1.495 


90.981 


0.954 


89.427 


-0.785 


21-SEP-93 


10:51:23 


9000 


2.5 


16.365 


-37.325 


103.35 


-3.58 


61.02 


-1.579 


90.905 


-1.03 


89.241 


-0.971 


21-SEP-93 


10:56:23 


9300 


2.6 


16.365 


-37.325 


103.38 


-3.55 


61.062 


-1.537 


90.947 


-0.988 


89.393 


-0.819 


21-SEP-93 


11:01:23 


9600 


2.7 


16.34 


-37.35 


103.36 


-3.57 


61.07 


-1.529 


90.972 


0.963 


89.385 


-0.827 


21-SEP-93 


11:06:23 


9900 


2.8 


15.766 


-37.924 


103.28 


-3.65 


60.935 


-1.664 


90.837 


1.098 


89.292 


-0.92 



Pagel 



0.01 



Figure E.2 82&66 GPM Water Drawdowns 
Product Recovery Pilot Study 
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Table E.1 50 GPM Water Level Drawdown Data 











PR-1 




WT-17 




WT-13 




OW-1 




OW-2 




Time 


Time (hrs) 


PR-1 


Corrected WT-17 


Corrected WT-13 


Corrected OW-1 


corrected 


OW-2 


corrected 


17-SEP-9 06:36:53, 


81600 


22.7 


29.1 


-23.999 


103.94 


-3 


60.454 


-2.001 


90.246 


-1.25 


89.072 


-1.579 


17-SEP-9 06:41:53, 


81900 


22.8 


29.015 


-24.084 


103.9 


-3.04 


60.412 


-2.043 


90.195 


-1.301 


89.03 


-1.621 


17-SEP-9 06:46:53, 


82200 


22.8 


29.032 


-24.067 


103.89 


-3.05 


60.386 


-2.069 


90.187 


-1.309 


89.013 


-1.638 


17-SEP-9 06:51:53. 


82500 


22.9 


29.057 


-24.042 


103.9 


-3.04 


60.412 


-2.043 


90.195 


-1.301 


89.03 


-1.621 


17-SEP-9 06:56:53, 


82800 


23.0 


28.99 


-24.109 


103.92 


-3.02 


60.429 


-2.026 


90.212 


-1.284 


89.03 


-1.621 


17-SEP-9 07:01:53, 


83100 


23.1 


29.007 


-24.092 


103.85 


-3.09 


60.344 


-2.111 


90.153 


-1.343 


88.971 


-1.68 


17-SEP-9 07:06:53, 


83400 


23.2 


28.965 


-24.134 


103.88 


-3.06 


60.395 


-2.06 


90.179 


-1.317 


88.988 


-1.663 


17-SEP-9 07:11:53, 


83700 


23.3 


28.99 


-24.109 


103.88 


-3.06 


60.395 


-2.06 


90.179 


-1.317 


88.988 


-1.663 


17-SEP-9 07:16:53, 


84000 


23.3 


29.007 


-24.092 


103.88 


-3.06 


60.395 


-2.06 


90.195 


-1.301 


89.013 


-1.638 


17-SEP-9 07:21:53, 


84300 


23.4 


28.905 


-24.194 


103.88 


-3.06 


60.395 


-2.06 


90.187 


-1.309 


89.013 


-1.638 


17-SEP-9 07:26:53, 


84600 


23.5 


29.015 


-24.084 


103.89 


-3.05 


60.386 


-2.069 


90.195 


-1.301 


89.013 


-1.638 


17-SEP-9 07:31:53, 


84900 


23.6 


28.973 


-24.126 


103.88 


-3.06 


60.395 


-2.06 


90.187 


-1 .309 


89.013 


-1.638 


17-SEP-9 07:36:53, 


85200 


23.7 


28.922 


-24.177 


103.88 


-3.06 


60.386 


-2.069 


90.179 


-1.317 


88.988 


-1.663 


17-SEP-9 07:41:53, 


85500 


23.8 


29.032 


-24.067 


103.91 


-3.03 


60.42 


-2.035 


90.212 


-1.284 


89.039 


-1.612 


17-SEP-9 07:46:53, 


85800 


23.8 


28.956 


-24.143 


103.93 


-3.01 


60.429 


-2.026 


90.238 


-1.258 


89.064 


-1.587 


17-SEP-9 07:51:53, 


86100 


23.9 


28.956 


-24.143 


103.89 


-3.05 


60.386 


-2.069 


90.204 


-1.292 


89.022 


-1.629 


17-SEP-9 07:56:53, 


86400 


24.0 


28.889 


-24.21 


103.82 


-3.12 


60.344 




90.145 


-1.351 


88.954 


-1.697 


17-SEP-9 08:01:53, 


86700 


24.1 


28.863 


-24.236 


103.84 


-3.1 


60.344 




90.153 


-1.343 


88.971 


-1.68 


Fie Name PRPTEST1.W31 
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Table E.1 50 GPM Water Level Drawdown Data 













PR-1 


WT-17 




WT-13 




OW-1 




OW-2 






Time 


Time (hrs) PR-1 


Corrected WT-17 Corrected WT-13 


Corrected OW-1 


corrected 


OW-2 


corrected 


17-SEP-9 03:46:53, 


71400 


19.8 


29.319 


-23.78 


104 


-2.94 


60.522 


-1.933 


90.28 


-1.216 


89.157 


-1.494 


17-SEP-9 03:51:53, 


71700 


19.9 


29.277 


-23.822 


104 


-2.94 


60.513 


-1.942 


90.28 


-1.216 


89.275 


-1.376 


17-SEP-9 


03:56:53, 


72000 


20.0 


29.277 


-23.822 


103.97 


-2.97 


60.471 


-1.984 


90.229 


-1.267 


89.115 


-1.536 


17-SEP-9 


04:01:53, 


72300 


20.1 


29.319 


-23.78 


103.99 


-2.95 


60.496 


-1.959 


90.263 


-1.233 


89.14 


-1.511 


17-SEP-9 


04:06:53, 


72600 


20.2 


29.269 


-23.83 


103.96 


-2.98 


60.471 


-1.984 


90.229 


-1.267 


89.106 


-1.545 


17-SEP-9 


04:11:53, 


72900 


20.3 


29.226 


-23.873 


103.95 


-2.99 


60.471 


-1.984 


90.221 


-1.275 


89.14 


-1.511 


17-SEP-9 04:16:53, 


73200 


20.3 


29.37 


-23.729 


103.99 


-2.95 


60.505 


-1.95 


90.255 


-1.241 


89.115 


-1.536 


17-SEP-9 04:21:53, 


73500 


20.4 


29.26 


-23.839 


104.01 


-2.93 


60.513 


-1.942 


90.28 


-1.216 


89.165 


-1.486 


17-SEP-9 


04:26:53, 


73800 


20.5 


29.328 


-23.771 


104.06 


-2.88 


60.581 


-1.874 


90.364 


-1.132 


89.199 


-1.452 


17-SEP-9 


04:31:53, 


74100 


20.6 


29.277 


-23.822 


103.99 


-2.95 


60.496 


-1.959 


90.263 


-1.233 


89.14 


-1.511 


17-SEP-9 04:36:53, 


74400 


20.7 


29.193 


-23.906 


103.98 


-2.96 


60.471 


-1.984 


90.263 


-1.233 


89.123 


-1.528 


17-SEP-9 04:41:53, 


74700 


20.8 


29.277 


-23.822 


103.98 


-2.96 


60.479 


-1.976 


90.246 


-1.25 


89.115 


-1.536 


17-SEP-9 


04:46:53, 


75000 


20.8 


29.176 


-23.923 


103.92 


-3.02 


60.429 


-2.026 


90.195 


-1.301 


89.064 


-1.587 


17-SEP-9 04:51:53, 


75300 


20.9 


29.201 


-23.898 


103.93 


-3.01 


60.429 


-2.026 


90.195 


-1.301 


89.081 


-1.57 


17-SEP-9 


04:56:53, 


75600 


21.0 


29.184 


-23.915 


103.91 


-3.03 


60.42 


-2.035 


90.187 


-1.309 


89.064 


-1.587 


17-SEP-9 


05:01:53, 


75900 


21.1 


29.142 


-23.957 


103.93 


-3.01 


60.429 


-2.026 


90.195 


-1.301 


89.072 


-1.579 


17-SEP-9 


05:06:53, 


76200 


21.2 


29.193 


-23.906 


103.93 


3.01 


60.429 


-2.026 


90.212 


-1.284 


89.072 


-1.579 


17-SEP-9 


05:11:53, 


76500 


21.3 


29.117 


-23.982 


103.94 


-3 


60.454 


-2.001 


90.229 


-1.267 


89.072 


-1.579 


17-SEP-9 


05:16:53, 


76800 


21.3 


29.218 


-23.881 


103.93 


3.01 


60.429 


-2.026 


90.221 


-1.275 


89.072 


-1.579 


17-SEP-9 


05:21:53, 


77100 


21.4 


29.142 


-23.957 


103.9 


3.04 


60.412 


-2.043 


90.195 


-1.301 


89.03 


-1.621 


17-SEP-9 


05:26:53, 


77400 


21.5 


29.133 


-23.966 


103.9 


3.04 


60.412 


-2.043 


90.187 


-1.309 


89.03 


-1.621 


17-SEP-9 


05:31:53, 


77700 


21.6 


29.176 


-23.923 


103.94 


-3 


60.454 


-2.001 


90.229 


-1.267 


89.081 


-1.57 


17-SEP-9 


05:36:53, 


78000 


21.7 


29.176 


-23.923 


103.98 


2.96 


60.471 


-1.984 


90.263 


-1.233 


89.115 


-1.536 


17-SEP-9 


05:41:53, 


78300 


21.8 


29.159 


-23.94 


103.93 


3.01 


60.429 


-2.026 


90.204 


-1.292 


89.072 


-1.579 


17-SEP-9 


05:46:53, 


78600 


21.8 


29.142 


-23.957 


103.92 


3.02 


60.42 


-2.035 


90.187 


-1.309 


89.03 


-1.621 


17-SEP-9 


05:51:53, 


78900 


21.9 


29.074 


-24.025 


103.89 


3.05 


60.386 


-2.069 


90.17 


-1.326 


89.022 


-1.629 


17-SEP-9 05:56:53, 


79200 


22.0 


29.142 


-23.957 


103.91 


3.03 


60.42 


-2.035 


90.187 


-1.309 


89.039 


-1.612 


17-SEP-9 


06:01:53, 


79500 


22.1 


29.083 


-24.016 


103.91 


3.03 


60.42 


-2.035 


90.17 


-1.326 


89.03 


-1.621 


17-SEP-9 


06:06:53, 


79800 


22.2 


29.133 


-23.966 


103.93 


3.01 


60.437 


-2.018 


90.187 


-1.309 


89.055 


-1.596 


17-SEP-9 06:11:53, 


80100 


22.3 


29.049 


-24.05 


103.93 


3.01 


60.429 


-2.026 


90.195 


-1.301 


89.055 


-1.596 


17-SEP-9 


06:16:53, 


80400 


22.3 


29.091 


-24.008 


103.9 


3.04 


60.386 


-2.069 


90.187 


-1.309 


89.03 


-1.621 


17-SEP-9 


06:21:53, 


80700 


22.4 


29.015 


-24.084 


103.92 


3.02 


60.429 


-2.026 


90.212 


-1.284 


89.148 


-1.503 


17-SEP-9 


06:26:53, 


81000 


22.5 


29.117 


-23.982 


103.95 


2.99 


60.471 


-1.984 


90.255 


-1.241 


89.081 


-1.57 


17-SEP-9 


06:31:53, 


81300 


22.6 


29.083 


-24.016 


103.97 


2.97 


60.471 


-1.984 


90.271 


-1.225 


89.106 


-1.545 



Table E.1 50 GPM Water Level Drawdown Data 











PR-1 




WT-17 




WT-13 




OW-1 




OW-2 




Time 


Time (hrs) 


PR-1 


Corrected WT-17 


CotTected WT-13 


Corrected OW-1 


corrected 


OW-2 


corrected 


17-SEP-9 00:56:53, 


61200 


17.0 


29.64 


-23.459 


104.03 


-2.91 


60.598 


-1.857 


90.331 


-1.165 


89.241 


-1.41 


17-SEP-9 01:01:53, 


61500 


17.1 


29.657 


-23.442 


104.08 


-2.86 


60.64 


-1.815 


90.364 


-1.132 


89.275 


-1.376 


17-SEP-9 01:06:53, 


61800 


17.2 


29.598 


-23.501 


104.05 


-2.89 


60.606 


-1.849 


90.331 


-1.165 


89.241 


-1.41 


17-SEP-9 01:11:53, 


62100 


17.3 


29.556 


-23.543 


104.05 


-2.89 


60.606 


-1.849 


90.339 


-1.157 


89.241 


-1.41 


17-SEP-9 01:16:53, 


62400 


17.3 


29.564 


-23.535 


104.03 


-2.91 


60.581 


-1.874 


90.322 


-1.174 


89.207 


-1.444 


17-SEP-9 01:21:53, 


62700 


17.4 


29.556 


-23.543 


104.02 


-2.92 


60.555 


-1.9 


90.305 


-1.191 


89.207 


-1.444 


17-SEP-9 01:26:53, 


63000 


17.5 


29.556 


-23.543 


104.01 


-2.93 


60.564 


-1.891 


90.314 


-1.182 


89.191 


-1.46 


17-SEP-9 01:31:53, 


63300 


17.6 


29.556 


-23.543 


103.99 


-2.95 


60.538 


-1.917 


90.263 


-1 .233 


89.157 


-1.494 


17-SEP-9 01:36:53, 


63600 


17.7 


29.649 


-23.45 


104.08 


-2.86 


60.623 


-1.832 


90.347 


-1.149 


89.25 


-1.401 


17-SEP-9 01:41:53, 


63900 


17.8 


29.682 


-23.417 


104.15 


-2.79 


60.69 


-1.765 


90.466 


-1.03 


89.334 


-1.317 


17-SEP-9 01:46:53, 


64200 


17.8 


29.556 


-23.543 


104.03 


-2.91 


60.564 


-1.891 


90.305 


-1.191 


89.191 


-1.46 


17-SEP-9 01:51:53, 


64500 


17.9 


29.513 


-23.586 


104.02 


-2.92 


60.564 


-1.891 


90.297 


-1.199 


89.191 


-1.46 


17-SEP-9 01:56:53, 


64800 


18.0 


29.471 


-23.628 


103.98 


-2.96 


60.522 


-1.933 


90.263 


-1.233 


89.157 


-1.494 


17-SEP-9 02:01:53, 


65100 


18.1 


29.446 


-23.653 


104.01 


-2.93 


60.555 


-1.9 


90.288 


-1.208 


89.191 


-1.46 


17-SEP-9 02:06:53, 


65400 


18.2 


29.437 


-23.662 


104.01 


-2.93 


60.555 


-1.9 


90.297 


-1.199 


89.191 


-1.46 


17-SEP-9 02:11:53, 


65700 


18.3 


29.522 


-23.577 


104.04 


-2.9 


60.555 


-1.9 


90.314 


-1.182 


89.241 


-1.41 


17-SEP-9 02:16:53, 


66000 


18.3 


29.581 


-23.518 


104.04 


-2.9 


60.581 


-1.874 


90.314 


-1.182 


89.199 


-1.452 


17-SEP-9 02:21:53, 


66300 


18.4 


29.53 


-23.569 


104.05 


-2.89 


60.589 


-1.866 


90.322 


-1.174 


89.199 


-1.452 


17-SEP-9 02:26:53, 


66600 


18.5 


29.488 


-23.61 1 


104.02 


-2.92 


60.564 


-1.891 


90.271 


-1.225 


89.393 


-1.258 


17-SEP-9 02:31:53, 


66900 


18.6 


29.446 


-23.653 


103.99 


-2.95 


60.538 


-1.917 


90.271 


-1.225 


89.165 


-1.486 


17-SEP-9 02:36:53, 


67200 


18.7 


29.429 


-23.67 


104.02 


-2.92 


60.555 


-1.9 


90.305 


-1.191 


89.233 


-1.418 


17-SEP-9 02:41:53, 


67500 


18.8 


29.429 


-23.67 


104.04 


-2.9 


60.555 


-1.9 


90.322 


-1.174 


89.207 


-1.444 


17-SEP-9 02:46:53, 


67800 


18.8 


29.429 


-23.67 


104.02 


-2.92 


60.555 


-1.9 


90.305 


-1.191 


89.182 


-1.469 


17-SEP-9 02:51:53, 


68100 


18.9 


29.471 


-23.628 


104.04 


-2.9 


60.564 


-1.891 


90.314 


-1.182 


89.199 


-1.452 


17-SEP-9 02:56:53, 


68400 


19.0 


29.437 


-23.662 


104.01 


-2.93 


60.547 


-1.908 


90.28 


-1.216 


89.157 


-1.494 


17-SEP-9 03:01:53, 


68700 


19.1 


29.437 


-23.662 


104.02 


-2.92 


60.547 


-1.908 


90.297 


-1.199 


89.182 


-1.469 


17-SEP-9 03:06:53, 


69000 


19.2 


29.387 


-23.712 


104.03 


-2.91 


60.547 


-1.908 


90.415 


-1.081 


89.191 


-1.46 


17-SEP-9 03:11:53, 


69300 


19.3 


29.353 


-23.746 


104.04 


-2.9 


60.555 


-1.9 


90.322 


-1.174 


89.207 


-1.444 


17-SEP-9 03:16:53, 


69600 


19.3 


29.387 


-23.712 


104.04 


-2.9 


60.564 


-1.891 


90.305 


-1.191 


89.199 


-1.452 


17-SEP-9 03:21:53, 


69900 


19.4 


29.387 


-23.712 


104.02 


-2.92 


60.538 


-1.917 


90.288 


-1.208 


89.157 


-1.494 


17-SEP-9 03:26:53, 


70200 


19.5 


29.37 


-23.729 


104 


-2.94 


60.538 


-1.917 


90.271 


-1.225 


89.165 


-1.486 


17-SEP-9 03:31:53, 


70500 


19.6 


29.31 1 


-23.788 


104.03 


-2.91 


60.547 


-1.908 


90.288 


-1.208 


89.157 


-1.494 


17-SEP-9 03:36:53, 


70800 


19.7 


29.353 


-23.746 


104 


-2.94 


60.513 


-1.942 


90.271 


-1.225 


89.148 


-1.503 


17-SEP-9 03:41:53, 


71100 


19.8 


29.387 


-23.712 


103.97 


-2.97 


60.496 


-1.959 


90.255 


-1.241 


89.115 


-1.536 
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Table E.1 50 GPM Water Level Drawdown Data 











PR-1 




WT-17 




WT-13 




OW-1 




OW-2 




Time 


Time (hrs) PR-1 


Corrected WT-17 


Corrected WT-13 


Corrected OW-1 


corrected 


OW-2 


corrected 


16-SEP-9 22:06:53, 


51000 


14.2 


29.961 


-23.138 


104.08 


-2.86 


60.682 


-1.773 


90.381 


-1.115 


89.283 


-1.368 


16-SEP-9 22:11:53, 


51300 


14.3 


29.936 


-23.163 


104.04 


-2.9 


60.64 


-1.815 


90.347 


-1.149 


89.309 


-1.342 


16-SEP-9 22:16:53, 


51600 


14.3 


29.919 


-23.18 


104.07 


-2.87 


60.674 


-1.781 


90.364 


-1.132 


89.292 


-1.359 


16-SEP-9 22:21:53, 


51900 


14.4 


29.902 


-23.197 


104.08 


-2.86 


60.682 


-1.773 


90.373 


-1.123 


89.283 


-1.368 


16-SEP-9 22:26:53. 


52200 


14.5 


29.969 


-23.13 


104.1 


-2.84 


60.682 


-1.773 


90.398 


-1 .098 


89.326 


-1.325 


16-SEP-9 22:31:53, 


52500 


14.6 


29.91 


-23.189 


104.1 


-2.84 


60.682 


-1.773 


90.407 


-1.089 


89.326 


-1.325 


16-SEP-9 22:36:53, 


52800 


14.7 


29.902 


-23.197 


104.09 


-2.85 


60.682 


-1.773 


90.381 


-1.115 


89.283 


-1.368 


16-SEP-9 22:41:53, 


53100 


14.8 


29.927 


-23.172 


104.2 


-2.74 


60.792 


-1.663 


90.474 


-1.022 


89.41 


-1.241 


16-SEP-9 22:46:53, 


53400 


14.8 


29.817 


-23.282 


104.07 


-2.87 


60.64 


-1.815 


90.356 


-1.14 


89.283 


-1.368 


16-SEP-9 22:51:53, 


53700 


14.9 


29.809 


-23.29 


104.09 


-2.85 


60.665 


-1.79 


90.373 


-1.123 


89.283 


-1.368 


16-SEP-9 22:56:53, 


54000 


15.0 


29.885 


-23.214 


104.09 


-2.85 


60.674 


-1.781 


90.381 


-1.115 


89.309 


-1.342 


16-SEP-9 23:01:53, 


54300 


15.1 


29.944 


-23.155 


104.16 


-2.78 


60.758 


-1.697 


90.449 


-1.047 


89.376 


-1.275 


16-SEP-9 23:06:53, 


54600 


15.2 


29.733 


-23.366 


104.02 


-2.92 


60.623 


-1.832 


90.314 


-1.182 


89.241 


-1.41 


16-SEP-9 23:11:53, 


54900 


15.3 


29.741 


-23.358 


104.02 


-2.92 


60.606 


-1.849 


90.297 


-1.199 


89.283 


-1.368 


16-SEP-9 23:16:53, 


55200 


15.3 


29.767 


-23.332 


104.02 


-2.92 


60.606 


-1.849 


90.314 


-1.182 


89.233 


-1.418 


16-SEP-9 23:21:53, 


55500 


15.4 


29.792 


-23.307 


104.03 


-2.91 


60.623 


-1.832 


90.322 


-1.174 


89.241 


-1.41 


16-SEP-9 23:26:53, 


55800 


15.5 


29.817 


-23.282 


104.05 


-2.89 


60.64 


-1.815 


90.347 


-1.149 


89.241 


-1.41 


16-SEP-9 23:31:53, 


56100 


15.6 


29.784 


-23.315 


104.05 


-2.89 


60.665 


-1.79 


90.347 


-1.149 


89.25 


-1.401 


16-SEP-9 23:36:53, 


56400 


15.7 


29.784 


-23.315 


104.06 


-2.88 


60.648 


-1.807 


90.356 


-1.14 


89.241 


-1.41 


16-SEP-9 23:41:53, 


56700 


15.8 


29.809 


-23.29 


104.1 


-2.84 


60.682 


-1.773 


90.381 


-1.115 


89.292 


-1.359 


16-SEP-9 23:46:53, 


57000 


15.8 


29.767 


-23.332 


104.08 


-2.86 


60.64 


-1.815 


90.364 


-1.132 


89.275 


-1.376 


16-SEP-9 23:51:53, 


57300 


15.9 


29.86 


-23.239 


104.1 


-2.84 


60.682 


-1.773 


90.398 


-1.098 


89.283 


-1.368 


16-SEP-9 23:56:53, 


57600 


16.0 


29.767 


-23.332 


104.06 


-2.88 


60.665 


-1.79 


90.347 


-1.149 


89.241 


-1.41 


17-SEP-9 00:01:53, 


57900 


16.1 


29.792 


-23.307 


104.11 


-2.83 


60.682 


-1.773 


90.415 


-1.081 


89.3 


-1.351 


17-SEP-9 00:06:53, 


58200 


16.2 


29.733 


-23.366 


104.1 


-2.84 


60.682 


-1.773 


90.381 


-1.115 


89.309 


-1.342 


17-SEP-9 00:11:53, 


58500 


16.3 


29.691 


-23.408 


104.05 


-2.89 


60.623 


-1.832 


90.331 


-1.165 


89.334 


-1.317 


17-SEP-9 00:16:53, 


58800 


16.3 


29.682 


-23.417 


104.08 


-2.86 


60.64 


-1.815 


90.331 


-1.165 


89.275 


-1.376 


17-SEP-9 00:21:53, 


59100 


16.4 


29.682 


-23.417 


104.07 


-2.87 


60.64 


-1.815 


90.356 


-1.14 


89.241 


-1.41 


17-SEP-9 00:26:53, 


59400 


16.5 


29.598 


-23.501 


104.01 


-2.93 


60.581 


-1.874 


90.297 


-1.199 


89.199 


-1.452 


17-SEP-9 00:31:53, 


59700 


16.6 


29.649 


-23.45 


104.03 


-2.91 


60.598 


-1.857 


90.314 


-1.182 


89.292 


-1.359 


17-SEP-9 00:36:53, 


60000 


16.7 


29.64 


-23.459 


104 


-2.94 


60.581 


-1.874 


90.305 


-1.191 


89.207 


-1.444 


17-SEP-9 00:41:53, 


60300 


16.8 


29.682 


-23.417 


104.04 


-2.9 


60.598 


-1.857 


90.339 


-1.157 


89.3 


-1.351 


17-SEP-9 00:46:53, 


60600 


16.8 


29.725 


-23.374 


104.06 


-2.88 


60.623 


-1.832 


90.347 


-1.149 


89.25 


-1.401 


17-SEP-9 00:51:53, 


60900 


16.9 


29.64 


-23.459 


104.04 


-2.9 


60.598 


-1.857 


90.331 


-1.165 


89.241 


-1.41 
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Table E.1 50 GPM Water Level Drawdown Data 











PR-1 


WT-17 




WT-13 




OW-1 




OW-2 




Time 


Time (hrs) PR-1 


Corrected WT-17 Corrected WT-13 


Corrected OW-1 


corrected 


OW-2 


corrected 


16-SEP-9 19:16:53, 


40800 


11.3 


30.409 


-22.69 


104.37 


-2.57 


60.978 


-1.477 


90.635 


-0.861 


89.596 


-1.055 


16-SEP-9 19:21:53, 


41100 


11.4 


30.358 


-22.741 


104.24 


-2.7 


60.876 


-1.579 


90.516 


-0.98 


89.469 


-1.182 


16-SEP-9 19:26:53, 


41400 


11.5 


30.223 


-22.876 


104.19 


-2.75 


60.817 


-1.638 


90.449 


-1.047 


89.435 


-1.216 


16-SEP-9 19:31:53, 


41700 


11.6 


30.307 


-22.792 


104.21 


-2.73 


60.842 


-1.613 


90.474 


-1.022 


89.452 


-1.199 


16-SEP-9 19:36:53, 


42000 


11.7 


30.257 


-22.842 


104.17 


-2.77 


60.8 


-1.655 


90.449 


-1.047 


89.41 


-1.241 


16-SEP-9 19:41:53, 


42300 


11.8 


30.257 


-22.842 


104.18 


-2.76 


60.809 


-1.646 


90.457 


-1.039 


89.419 


-1.232 


16-SEP-9 19:46:53, 


42600 


11.8 


30.189 


-22.91 


104.13 


2.81 


60.758 


-1.697 


90.407 


-1.089 


89.376 


-1.275 


16-SEP-9 19:51:53, 


42900 


11.9 


30.358 


-22.741 


104.3 


2.64 


60.918 


-1.537 


90.575 


-0.921 


89.511 


-1.14 


16-SEP-9 19:56:53, 


43200 


12.0 


30.265 


-22.834 


104.2 


2.74 


60.809 


-1.646 


90.474 


-1.022 


89.427 


-1.224 


16-SEP-9 20:01:53, 


43500 


12.1 


30.214 


-22.885 


104.16 


2.78 


60.766 


-1.689 


90.432 


-1.064 


89.393 


-1.258 


16-SEP-9 20:06:53, 


43800 


12.2 


30.206 


-22.893 


104.18 


2.76 


60.792 


-1.663 


90.449 


-1.047 


89.41 


-1.241 


16-SEP-9 20:11:53, 


44100 


12.3 


30.181 


-22.918 


104.17 


2.77 


60.792 


-1.663 


90.449 


-1.047 


89.503 


-1.148 


16-SEP-9 20:16:53, 


44400 


12.3 


30.121 


-22.978 


104.14 


-2.8 


60.758 


-1.697 


90.407 


-1.089 


89.368 


-1.283 


16-SEP-9 20:21:53, 


44700 


12.4 


30.088 


-23.01 1 


104.11 


2.83 


60.733 


-1.722 


90.39 


-1.106 


89.351 


-1.3 


16-SEP-9 20:26:53, 


45000 


12.5 


30.113 


-22.986 


104.15 


2.79 


60.758 


-1.697 


90.423 


-1.073 


89.368 


-1.283 


16-SEP-9 20:31:53, 


45300 


12.6 


30.088 


-23.011 


104.17 


2.77 


60.766 


-1.689 


90.44 


-1.056 


89.41 


-1.241 


16-SEP-9 20:36:53, 


45600 


12.7 


30.062 


-23.037 


104.15 


2.79 


60.724 


-1.731 


90.415 


-1.081 


89.469 


-1.182 


16-SEP-9 20:41:53, 


45900 


12.8 


30.045 


-23.054 


104.12 


2.82 


60.733 


-1.722 


90.39 


-1.106 


89.343 


-1.308 


16-SEP-9 20:46:53, 


46200 


12.8 


30.121 


-22.978 


104.15 


2.79 


60.758 


-1.697 


90.415 


-1.081 


89.368 


-1.283 


16-SEP-9 20:51:53, 


46500 


12.9 


29.986 


-23.113 


104.08 


2.86 


60.682 


-1.773 


90.339 


-1.157 


89.309 


-1.342 


16-SEP-9 20:56:53, 


46800 


13.0 


29.995 


-23.104 


104.11 


2.83 


60.716 


-1.739 


90.381 


-1.115 


89.326 


-1.325 


16-SEP-9 21:01:53, 


47100 


13.1 


30.003 


-23.096 


104.12 


2.82 


60.724 


-1.731 


90.398 


-1.098 


89.351 


-1.3 


16-SEP-9 21:06:53, 


47400 


13.2 


29.995 


-23.104 


104.07 


2.87 


60.674 


-1.781 


90.347 


-1.149 


89.283 


-1.368 


16-SEP-9 21:11:53, 


47700 


13.3 


30.003 


-23.096 


104.1 


2.84 


60.707 


-1.748 


90.39 


-1.106 


89.326 


-1.325 


16-SEP-9 21:16:53, 


48000 


13.3 


30.02 


-23.079 


104.1 


2.84 


60.716 


-1.739 


90.39 


-1.106 


89.41 


-1.241 


16-SEP-9 21:21:53, 


48300 


13.4 


30.121 


-22.978 


104.2 


2.74 


60.809 


-1.646 


90.483 


-1.013 


89.41 


-1.241 


16-SEP-9 21:26:53, 


48600 


13.5 


30.003 


-23.096 


104.1 


2.84 


60.707 


-1.748 


90.381 


-1.115 


89.3 


-1.351 


16-SEP-9 21:31:53, 


48900 


13.6 


30.045 


-23.054 


104.1 


2.84 


60.682 


-1.773 


90.381 


-1.115 


89.309 


-1.342 


16-SEP-9 21:36:53, 


49200 


13.7 


29.986 


-23.113 


104.1 


2.84 


60.682 


-1.773 


90.381 


-1.115 


89.309 


-1.342 


16-SEP-9 21:41:53, 


49500 


13.8 


29.995 


-23.104 


104.12 


2.82 


60.724 


-1.731 


90.398 


-1.098 


89.326 


-1.325 


16-SEP-9 21:46:53, 


49800 


13.8 


29.995 


-23.104 


104.08 


2.86 


60.682 


-1.773 


90.356 


-1.14 


89.283 


-1.368 


16-SEP-9 21:51:53, 


50100 


13.9 


29.995 


-23.104 


104.14 


-2.8 


60.724 


-1.731 


90.423 


-1.073 


89.343 


-1.308 


16-SEP-9 21:56:53, 


50400 


14.0 


29.978 


-23.121 


104.08 


2.86 


60.674 


-1.781 


90.373 


-1.123 


89.351 


-1.3 


16-SEP-9 22:01:53, 


50700 


14.1 


29.919 


-23.18 


104.07 


2.87 


60.674 


-1.781 


90.364 


-1.132 


89.292 


-1.359 
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Table E.1 50 GPM Water Level Drawdown Data 













PR-1 


WT-17 




WT-13 




OW-1 




OW-2 






Time 


Time (hrs) PR-1 


Corrected WT-17 Corrected WT-13 


Corrected OW-1 


corrected 


OW-2 


corrected 


16-SEP-9 


16:26:53, 


30600 


8.5 


30.881 


-22.218 


104.34 


-2.6 


61.02 


-1.435 


90.601 


-0.895 


89.621 


-1.03 


16-SEP-9 


16:31:53, 


30900 


8.6 


30.822 


-22.277 


104.38 


2.56 


61.062 


-1.393 


90.651 


-0.845 


89.68 


-0.971 


16-SEP-9 


16:36:53, 


31200 


8.7 


30.738 


-22.361 


104.3 


2.64 


60.978 


-1.477 


90.575 


-0.921 


89.579 


-1.072 


16-SEP-9 


16:41:53, 


31500 


8.8 


30.822 


-22.277 


104.35 


2.59 


61.045 


-1.41 


90.618 


-0.878 


89.604 


-1.047 


16-SEP-9 


16:46:53, 


31800 


8.8 


30.848 


-22.251 


104.35 


2.59 


61.045 


-1.41 


90.609 


-0.887 


89.647 


-1.004 


16-SEP-9 


16:51:53, 


32100 


8.9 


30.67 


-22.429 


104.27 


2.67 


60.969 


-1.486 


90.542 


-0.954 


89.537 


-1.114 


16-SEP-9 


16:56:53, 


32400 


9.0 


30.704 


-22.395 


104.31 


2.63 


60.978 


-1.477 


90.584 


-0.912 


89.604 


-1.047 


16-SEP-9 


17:01:53, 


32700 


9.1 


30.721 


-22.378 


104.25 


2.69 


60.927 


-1.528 


90.516 


-0.98 


89.511 


-1.14 


16-SEP-9 


17:06:53, 


33000 


9.2 


30.772 


-22.327 


104.3 


2.64 


60.969 


-1.486 


90.55 


-0.946 


89.579 


-1.072 


16-SEP-9 


17:11:53, 


33300 


9.3 


30.687 


-22.412 


104.31 


2.63 


60.978 


-1.477 


90.559 


-0.937 


89.554 


-1.097 


16-SEP-9 


17:16:53, 


33600 


9.3 


30.679 


-22.42 


104.3 


2.64 


60.969 


-1.486 


90.55 


-0.946 


89.579 


-1.072 


16-SEP-9 


17:21:53, 


33900 


9.4 


30.586 


-22.513 


104.29 


2.65 


60.978 


-1.477 


90.803 


-0.693 


89.587 


-1.064 


16-SEP-9 


17:26:53, 


34200 


9.5 


30.653 


-22.446 


104.27 


2.67 


60.935 


-1.52 


90.542 


-0.954 


89.545 


-1.106 


16-SEP-9 


17:31:53, 


34500 


9.6 


30.61 1 


-22.488 


104.23 


2.71 


60.902 


-1.553 


90.508 


-0.988 


89.52 


-1.131 


16-SEP-9 


17:36:53, 


34800 


9.7 


30.628 


-22.471 


104.27 


2.67 


60.935 


-1.52 


90.542 


-0.954 


89.537 


-1.114 


16-SEP-9 


17:41:53, 


35100 


9.8 


30.561 


-22.538 


104.28 


2.66 


60.935 


-1.52 


90.542 


-0.954 


89.562 


-1.089 


16-SEP-9 


17:46:53, 


35400 


9.8 


30.603 


-22.496 


104.31 


2.63 


60.978 


-1.477 


90.584 


-0.912 


89.579 


-1.072 


16-SEP-9 


17:51:53, 


35700 


9.9 


30.594 


-22.505 


104.32 


2.62 


60.986 


-1.469 


90.559 


-0.937 


89.587 


-1.064 


16-SEP-9 


17:56:53, 


36000 


10.0 


30.569 


-22.53 


104.29 


2.65 


60.961 


-1.494 


90.567 


-0.929 


89.554 


-1.097 


16-SEP-9 


18:01:53, 


36300 


10.1 


30.561 


-22.538 


104.26 


2.68 


60.918 


-1.537 


90.525 


-0.971 


89.511 


-1.14 


16-SEP-9 


18:06:53, 


36600 


10.2 


30.51 


-22.589 


104.21 


2.73 


60.851 


-1.604 


90.483 


-1.013 


89.469 


-1.182 


16-SEP-9 


18:11:53, 


36900 


10.3 


30.527 


-22.572 


104.25 


2.69 


60.893 


-1.562 


90.508 


-0.988 


89.52 


-1.131 


16-SEP-9 


18:16:53, 


37200 


10.3 


30.569 


-22.53 


104.28 


2.66 


60.935 


-1.52 


90.559 


-0.937 


89.562 


-1.089 


16-SEP-9 


18:21:53, 


37500 


10.4 


30.51 


-22.589 


104.2 


2.74 


60.851 


-1.604 


90.483 


-1.013 


89.469 


-1.182 


16-SEP-9 


18:26:53, 


37800 


10.5 


30.442 


-22.657 


104.17 


2.77 


60.834 


-1.621 


90.449 


-1.047 


89.435 


-1.216 


16-SEP-9 


18:31:53, 


38100 


10.6 


30.451 


-22.648 


104.21 


2.73 


60.851 


-1.604 


90.491 


-1.005 


89.469 


-1.182 


16-SEP-9 


18:36:53, 


38400 


10.7 


30.442 


-22.657 


104.2 


2.74 


60.851 


-1.604 


90.466 


-1.03 


89.461 


-1.19 


16-SEP-9 


18:41:53, 


38700 


10.8 


30.349 


-22.75 


104.18 


2.76 


60.834 


-1.621 


90.466 


-1.03 


89.452 


-1.199 


16-SEP-9 


18:46:53, 


39000 


10.8 


30.341 


-22.758 


104.17 


2.77 


60.817 


-1.638 


90.44 


-1.056 


89.41 


-1.241 


16-SEP-9 


18:51:53, 


39300 


10.9 


30.316 


-22.783 


104.14 


-2.8 


60.766 


-1.689 


90.423 


-1.073 


89.393 


-1.258 


16-SEP-9 


18:56:53, 


39600 


11.0 


30.333 


-22.766 


104.16 


2.78 


60.8 


-1.655 


90.432 


-1.064 


89.41 


-1.241 


16-SEP-9 


19:01:53, 


39900 


11.1 


30.273 


-22.826 


104.16 


2.78 


60.8 


-1.655 


90.432 


-1.064 


89.41 


-1.241 


16-SEP-9 


19:06:53, 


40200 


11.2 


30.265 


-22.834 


104.18 


2.76 


60.817 


-1.638 


90.457 


-1.039 


89.427 


-1.224 


16-SEP-9 


19:11:53, 


40500 


11.3 


30.299 


-22.8 


104.16 


2.78 


60.809 


-1.646 


90.449 


-1.047 


89.41 


-1.241 



Table E.1 50 GPM Water Level Drawdown Data 













PR-1 




WT-17 




WT-13 




OW-1 




OW-2 






Time 


Time (hrs) 


PR-1 


Corrected WT-17 


Corrected WT-13 


Corrected OW-1 


corrected 


OW-2 


corrected 


16-SEP-9 


13:36:53, 


20400 


5.7 


31.413 


-21.686 


104.48 


-2.46 


61.214 


-1.241 


90.744 


-0.752 


89.815 


-0.836 


16-SEP-9 


13:41:53, 


20700 


5.8 


31.363 


-21.736 


104.5 


-2.44 


61.206 


-1.249 


90.744 


-0.752 


89.815 


-0.836 


16-SEP-9 


13:46:53, 


21000 


5.8 


31.371 


-21.728 


104.53 


-2.41 


61.273 


-1.182 


90.778 


-0.718 


89.858 


-0.793 


16-SEP-9 


13:51:53, 


21300 


5.9 


31.329 


-21.77 


104.48 


-2.46 


61.189 


-1.266 


90.719 


-0.777 


89.849 


-0.802 


16-SEP-9 


13:56:53, 


21600 


6.0 


31.278 


-21.821 


104.46 


-2.48 


61.189 


-1.266 


90.702 


-0.794 


89.773 


-0.878 


16-SEP-9 


14:01:53, 


21900 


6.1 


31.363 


-21.736 


104.48 


-2.46 


61.206 


-1.249 


90.727 


-0.769 


89.79 


-0.861 


16-SEP-9 


14:06:53, 


22200 


6.2 


31.329 


-21.77 


104.5 


-2.44 


61.239 


-1.216 


90.744 


-0.752 


89.815 


-0.836 


16-SEP-9 


14:11:53, 


22500 


6.3 


31.287 


-21.812 


104.52 


-2.42 


61.273 


-1.182 


90.795 


-0.701 


89.934 


-0.717 


16-SEP-9 


14:16:53, 


22800 


6.3 


31.236 


-21.863 


104.46 


-2.48 


61.197 


-1.258 


90.719 


-0.777 


89.782 


-0.869 


16-SEP-9 


14:21:53, 


23100 


6.4 


31.27 


-21.829 


104.47 


-2.47 


61.197 


-1.258 


90.711 


-0.785 


89.799 


-0.852 


16-SEP-9 


14:26:53, 


23400 


6.5 


31.109 


-21.99 


104.43 


-2.51 


61.172 


-1.283 


90.677 


-0.819 


89.748 


-0.903 


16-SEP-9 


14:31:53, 


23700 


6.6 


31.126 


-21.973 


104.44 


-2.5 


61.172 


-1.283 


90.694 


-0.802 


89.756 


-0.895 


16-SEP-9 


14:36:53, 


24000 


6.7 


31.245 


-21.854 


104.49 


-2.45 


61.206 


-1.249 


90.753 


-0.743 


89.79 


-0.861 


16-SEP-9 


14:41:53, 


24300 


6.8 


31.084 


-22.015 


104.44 


-2.5 


61.189 


-1.266 


90.711 


-0.785 


89.79 


-0.861 


16-SEP-9 


14:46:53, 


24600 


6.8 


31.067 


-22.032 


104.39 


-2.55 


61.104 


-1.351 


90.643 


-0.853 


89.731 


-0.92 


16-SEP-9 


14:51:53, 


24900 


6.9 


31.109 


-21.99 


104.46 


-2.48 


61.197 


-1.258 


90.719 


-0.777 


89.765 


-0.886 


16-SEP-9 


14:56:53, 


25200 


7.0 


31 


-22.099 


104.41 


-2.53 


61.113 


-1.342 


90.643 


-0.853 


89.714 


-0.937 


16-SEP-9 


15:01:53, 


25500 


7.1 


31.101 


-21.998 


104.44 


-2.5 


61.146 


-1.309 


90.685 


-0.811 


89.739 


-0.912 


16-SEP-9 


15:06:53, 


25800 


7.2 


30.957 


-22.142 


104.43 


-2.51 


61.146 


-1.309 


90.694 


-0.802 


89.739 


-0.912 


16-SEP-9 


15:11:53, 


26100 


7.3 


30.941 


-22.158 


104.35 


-2.59 


61.062 


-1.393 


90.609 


-0.887 


89.647 


-1.004 


16-SEP-9 


15:16:53, 


26400 


7.3 


30.907 


-22.192 


104.33 


-2.61 


61.037 


-1.418 


90.584 


-0.912 


89.663 


-0.988 


16-SEP-9 


15:21:53, 


26700 


7.4 


30.915 


-22.184 


104.35 


-2.59 


61.062 


-1.393 


90.626 


-0.87 


89.655 


-0.996 


16-SEP-9 


15:26:53, 


27000 


7.5 


30.974 


-22.125 


104.38 


-2.56 


61.104 


-1.351 


90.651 


-0.845 


89.68 


-0.971 


16-SEP-9 


15:31:53, 


27300 


7.6 


30.924 


-22.175 


104.39 


-2.55 


61.104 


-1.351 


90.66 


-0.836 


89.689 


-0.962 


16-SEP-9 


15:36:53, 


27600 


7.7 


30.941 


-22.158 


104.35 


-2.59 


61.062 


-1.393 


90.601 


-0.895 


89.63 


-1.021 


16-SEP-9 


15:41:53, 


27900 


7.8 


31.076 


-22.023 


104.4 


-2.54 


61.121 


-1.334 


90.685 


-0.811 


89.697 


-0.954 


16-SEP-9 


15:46:53, 


28200 


7.8 


30.941 


-22.158 


104.38 


-2.56 


61.104 


-1.351 


90.651 


-0.845 


89.672 


-0.979 


16-SEP-9 


15:51:53, 


28500 


7.9 


30.983 


-22.116 


104.48 


-2.46 


61.197 


-1.258 


90.736 


-0.76 


89.773 


-0.878 


16-SEP-9 


15:56:53, 


28800 


8.0 


31.025 


-22.074 


104.45 


-2.49 


61.172 


-1.283 


90.711 


-0.785 


89.79 


-0.861 


16-SEP-9 


16:01:53, 


29100 


8.1 


30.831 


-22.268 


104.31 


-2.63 


61.02 


-1.435 


90.584 


-0.912 


89.596 


-1.055 


16-SEP-9 


16:06:53, 


29400 


8.2 


30.89 


-22.209 


104.34 


-2.6 


61.037 


-1.418 


90.609 


-0.887 


89.655 


-0.996 


16-SEP-9 


16:11:53, 


29700 


8.3 


30.881 


-22.218 


104.34 


-2.6 


61.045 


-1.41 


90.601 


-0.895 


89.638 


-1.013 


16-SEP-9 


16:16:53, 


30000 


8.3 


30.848 


-22.251 


104.35 


-2.59 


61.062 


-1.393 


90.626 


-0.87 


89.663 


-0.988 


16-SEP-9 


16:21:53, 


30300 


8.4 


30.789 


-22.31 


104.27 


-2.67 


60.969 


-1.486 


90.542 


-0.954 


89.579 


-1.072 
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Table E.1 50 GPM Water Level Drawdown Data 













PR-1 


WT-17 




WT-13 




OW-1 




OW-2 






Time 


Time (hrs) PR-1 


Corrected WT-17 Corrected WT-13 


Corrected OW-1 


corrected 


OW-2 


corrected 


16-SEP-9 


10:46:53, 


10200 


2.8 


32.3 


-20.799 


104.86 


-2.08 


61.611 


-0.844 


91.006 


-0.49 


90.162 


-0.489 


16-SEP-9 


10:51:53, 


10500 


2.9 


32.258 


-20.841 


104.83 


-2.11 


61.594 


-0.861 


90.998 


-0.498 


90.119 


-0.532 


16-SEP-9 


10:56:53. 


10800 


3.0 


32.157 


-20.942 


104.8 


-2.14 


61.552 


-0.903 


90.947 


-0.549 


90.086 


-0.565 


16-SEP-9 


11:01:53, 


11100 


3.1 


32.106 


-20.993 


104.78 


-2.16 


61.543 


-0.912 


90.955 


-0.541 


90.086 


-0.565 


16-SEP-9 


11:06:53, 


11400 


3.2 


32.19 


-20.909 


104.77 


-2.17 


61.535 


-0.92 


90.939 


-0.557 


90.069 


-0.582 


16-SEP-9 


11:11:53, 


11700 


3.3 


32.123 


-20.976 


104.79 


-2.15 


61.569 


-0.886 


90.981 


-0.515 


90.136 


-0.515 


16-SEP-9 


11:16:53, 


12000 


3.3 


32.173 


-20.926 


104.8 


-2.14 


61.569 


-0.886 


90.981 


-0.515 


90.103 


-0.548 


16-SEP-9 


11:21:53, 


12300 


3.4 


32.131 


-20.968 


104.79 


-2.15 


61.56 


-0.895 


90.972 


-0.524 


90.086 


-0.565 


16-SEP-9 


11:26:53, 


12600 


3.5 


32.131 


-20.968 


104.78 


-2.16 


61.552 


-0.903 


90.964 


-0.532 


90.111 


-0.54 


16-SEP-9 


11:31:53, 


12900 


3.6 


32.047 


-21.052 


104.79 


-2.15 


61.569 


-0.886 


90.981 


-0.515 


90.128 


-0.523 


16-SEP-9 


11:36:53, 


13200 


3.7 


32.038 


-21.061 


104.75 


-2.19 


61.51 


-0.945 


90.93 


-0.566 


90.069 


-0.582 


16-SEP-9 


11:41:53, 


13500 


3.8 


31.996 


-21.103 


104.72 


-2.22 


61.442 


-1.013 


90.879 


-0.617 


90.018 


-0.633 


16-SEP-9 


11:46:53, 


13800 


3.8 


31.954 


-21.145 


104.73 


-2.21 


61.493 


-0.962 


90.93 


-0.566 


90.069 


-0.582 


16-SEP-9 


11:51:53, 


14100 


3.9 


31.903 


-21.196 


104.7 


-2.24 


61.442 


-1.013 


90.905 


-0.591 


90.027 


-0.624 


16-SEP-9 


11:56:53, 


14400 


4.0 


31.895 


-21.204 


104.7 


-2.24 


61.45 


-1.005 


90.888 


-0.608 


90.018 


-0.633 


16-SEP-9 


12:01:53, 


14700 


4.1 


31.869 


-21.23 


104.68 


-2.26 


61.442 


-1.013 


90.879 


-0.617 


90.01 


-0.641 


16-SEP-9 


12:06:53, 


15000 


4.2 


31.861 


-21.238 


104.69 


-2.25 


61.442 


-1.013 


90.896 


-0.6 


90.043 


-0.608 


16-SEP-9 


12:11:53, 


15300 


4.3 


31.92 


-21.179 


104.72 


-2.22 


61.484 


-0.971 


90.939 


-0.557 


90.035 


-0.616 


16-SEP-9 


12:16:53, 


15600 


4.3 


31.853 


-21.246 


104.69 


-2.25 


61.459 


-0.996 


90.93 


-0.566 


90.018 


-0.633 


16-SEP-9 


12:21:53, 


15900 


4.4 


31.785 


-21.314 


104.66 


-2.28 


61.4 


-1.055 


90.879 


-0.617 


89.993 


-0.658 


16-SEP-9 


12:26:53, 


16200 


4.5 


31.743 


-21.356 


104.64 


-2.3 


61.4 


-1.055 


90.854 


-0.642 


89.967 


-0.684 


16-SEP-9 


12:31:53, 


16500 


4.6 


31.751 


-21.348 


104.65 


-2.29 


61.4 


-1.055 


90.854 


-0.642 


89.984 


-0.667 


16-SEP-9 


12:36:53, 


16800 


4.7 


31.743 


-21.356 


104.66 


-2.28 


61.467 


-0.988 


90.905 


-0.591 


90.027 


-0.624 


16-SEP-9 


12:41:53, 


17100 


4.8 


31.709 


-21.39 


104.64 


-2.3 


61.408 


-1.047 


90.871 


-0.625 


90.001 


-0.65 


16-SEP-9 


12:46:53, 


17400 


4.8 


31.692 


-21.407 


104.64 


-2.3 


61.374 


-1.081 


90.854 


-0.642 


89.951 


-0.7 


16-SEP-9 


12:51:53, 


17700 


4.9 


31.582 


-21.517 


104.58 


-2.36 


61.358 


-1.097 


90.871 


-0.625 


89.925 


-0.726 


16-SEP-9 


12:56:53, 


18000 


5.0 


31.54 


-21.559 


104.58 


-2.36 


61.341 


-1.114 


90.82 


-0.676 


89.942 


-0.709 


16-SEP-9 


13:01:53, 


18300 


5.1 


31.54 


-21.559 


104.59 


-2.35 


61.332 


-1.123 


90.863 


-0.633 


89.959 


-0.692 


16-SEP-9 


13:06:53, 


18600 


5.2 


31.574 


-21.525 


104.63 


2.31 


61.366 


-1.089 


90.854 


-0.642 


89.967 


-0.684 


16-SEP-9 


13:11:53, 


18900 


5.3 


31.608 


-21.491 


104.58 


2.36 


61.273 


-1.182 


90.803 


-0.693 


89.883 


-0.768 


16-SEP-9 


13:16:53, 


19200 


5.3 


31.54 


-21.559 


104.57 


2.37 


61.273 


-1.182 


90.803 


-0.693 


89.908 


-0.743 


16-SEP-9 


13:21:53, 


19500 


5.4 


31.481 


-21.618 


104.55 


2.39 


61.273 


-1.182 


90.803 


-0.693 


89.917 


-0.734 


16-SEP-9 


13:26:53, 


19800 


5.5 


31.464 


-21.635 


104.59 


2.35 


61.315 


-1.14 


90.82 


-0.676 


89.934 


-0.717 


16-SEP-9 


13:31:53, 


20100 


5.6 


31.363 


-21.736 


104.54 


-2.4 


61.273 


-1.182 


90.787 


-0.709 


89.891 


-0.76 
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Table E.1 50 GPM Water Level Drawdown Data 









PR-1 




WT-17 




WT-13 




OW-1 




OW-2 




Time 


Time(hrs) PR-1 Corrected WT-17 


Corrected WT-13 


Corrected OW-1 


corrected 


OW-2 


corrected 


16-SEP-9 07:56:53, 





0.0 


53.099 





106.94 





62.455 





91.496 





90.651 





16-SEP-9 08:01:53, 


300 


0.1 


53.099 





106.97 


0.03 


62.472 


0.017 


91.521 


0.025 


90.651 





16-SEP-9 08:06:53, 


600 


0.2 


53.014 


-0.085 


106.92 


-0.02 


62.447 


-0.008 


91.471 


-0.025 


90.618 


-0.033 


16-SEP-9 08:11:53, 


900 


0.3 


24.514 


-28.585 


106.18 


-0.76 


62.354 


-0.101 


91.454 


-0.042 


90.618 


-0.033 


16-SEP-9 08:16:53, 


1200 


0.3 


36.717 


-16.382 


105.79 


-1.15 


62.244 


-0.211 


91.42 


-0.076 


90.601 


-0.05 


16-SEP-9 08:21:53, 


1500 


0.4 


39.495 


-13.604 


106.05 


-0.89 


62.236 


-0.219 


91.411 


-0.085 


90.567 


-0.084 


16-SEP-9 08:26:53, 


1800 


0.5 


33.879 


-19.22 


105.63 


-1.31 


62.126 


-0.329 


91.344 


-0.152 


90.508 


-0.143 


16-SEP-9 08:31:53, 


2100 


0.6 


33.769 


-19.33 


105.54 


-1.4 


62.109 


-0.346 


91.352 


-0.144 


90.542 


-0.109 


16-SEP-9 08:36:53, 


2400 


0.7 


49.628 


-3.471 


105.57 


-1.37 


62.042 


-0.413 


91.293 


-0.203 


90.466 


-0.185 


16-SEP-9 08:41:53, 


2700 


0.8 


34.453 


-18.646 


105.7 


-1.24 


62.067 


-0.388 


91.302 


-0.194 


90.466 


-0.185 


16-SEP-9 08:46:53, 


3000 


0.8 


33.719 


-19.38 


105.48 


-1.46 


62.05 


-0.405 


91.344 


-0.152 


90.474 


-0.177 


16-SEP-9 08:51:53, 


3300 


0.9 


33.482 


-19.617 


105.37 


-1.57 


62.016 


-0.439 


91.293 


-0.203 


90.457 


-0.194 


16-SEP-9 08:56:53, 


3600 


1.0 


33.288 


-19.811 


105.29 


-1.65 


61.949 


-0.506 


91.234 


-0.262 


90.415 


-0.236 


16-SEP-9 09:01:53, 


3900 


1.1 


33.204 


-19.895 


105.24 


-1.7 


61.949 


-0.506 


91.217 


-0.279 


90.415 


-0.236 


16-SEP-9 09:06:53, 


4200 


1.2 


33.161 


-19.938 


105.24 


-1.7 


61.957 


-0.498 


91.259 


-0.237 


90.423 


-0.228 


16-SEP-9 09:11:53, 


4500 


1.3 


33.094 


-20.005 


105.24 


-1.7 


61.932 


-0.523 


91.226 


-0.27 


90.39 


-0.261 


16-SEP-9 09:16:53, 


4800 


1.3 


33.009 


-20.09 


105.18 


-1.76 


61.89 


-0.565 


91.183 


-0.313 


90.364 


-0.287 


16-SEP-9 09:21:53, 


5100 


1.4 


33.035 


-20.064 


105.18 


-1.76 


61.881 


-0.574 


91.175 


-0.321 


90.381 


-0.27 


16-SEP-9 09:26:53, 


5400 


1.5 


32.908 


-20.191 


105.14 


-1.8 


61.847 


-0.608 


91.167 


-0.329 


90.331 


-0.32 


16-SEP-9 09:31:53, 


5700 


1.6 


32.866 


-20.233 


105.11 


-1.83 


61.814 


-0.641 


91.141 


-0.355 


90.356 


-0.295 


16-SEP-9 09:36:53, 


6000 


1.7 


32.798 


20.301 


105.07 


-1.87 


61.805 


-0.65 


91.133 


-0.363 


90.297 


-0.354 


16-SEP-9 09:41:53, 


6300 


1.8 


32.714 


20.385 


105.03 


-1.91 


61.754 


-0.701 


91.082 


-0.414 


90.255 


-0.396 


16-SEP-9 09:46:53, 


6600 


1.8 


32.756 


20.343 


105.06 


-1.88 


61.78 


-0.675 


91.124 


-0.372 


90.297 


-0.354 


16-SEP-9 09:51:53, 


6900 


1.9 


32.663 


20.436 


105 


-1.94 


61.729 


-0.726 


91.091 


-0.405 


90.322 


-0.329 


16-SEP-9 09:56:53, 


7200 


2.0 


32.663 


20.436 


104.97 


-1.97 


61.712 


-0.743 


91.074 


-0.422 


90.221 


-0.43 


16-SEP-9 10:01:53, 


7500 


2.1 


32.579 


-20.52 


104.96 


-1.98 


61.712 


-0.743 


91.065 


-0.431 


90.212 


-0.439 


16-SEP-9 10:06:53, 


7800 


2.2 


32.587 


20.512 


104.95 


-1.99 


61.695 


-0.76 


91.065 


-0.431 


90.204 


-0.447 


16-SEP-9 10:11:53, 


8100 


2.3 


32.537 


20.562 


104.96 


-1.98 


61.695 


-0.76 


91.057 


-0.439 


90.204 


-0.447 


16-SEP-9 10:16:53, 


8400 


2.3 


32.537 


20.562 


104.94 


-2 


61.695 


-0.76 


91.065 


-0.431 


90.221 


-0.43 


16-SEP-9 10:21:53, 


8700 


2.4 


32.461 


20.638 


104.91 


-2.03 


61.678 


-0.777 


91.04 


-0.456 


90.212 


-0.439 


16-SEP-9 10:26:53, 


9000 


2.5 


32.427 


20.672 


104.9 


-2.04 


61.662 


-0.793 


91.023 


-0.473 


90.179 


-0.472 


16-SEP-9 10:31:53, 


9300 


2.6 


32.385 


20.714 


104.91 


-2.03 


61.67 


-0.785 


91.048 


-0.448 


90.221 


-0.43 


16-SEP-9 10:36:53, 


9600 


2.7 


32.376 


20.723 


104.88 


-2.06 


61.653 


-0.802 


91.031 


-0.465 


90.187 


-0.464 


16-SEP-9 10:41:53, 


9900 


2.8 


32.368 


20.731 


104.89 


-2.05 


61.636 


-0.819 


91.031 


-0.465 


90.162 


-0.489 



Pagel 



0.01 



Figure E.1 50 GPM Water Level Drawdowns 
Product Recovery Pilot Study 
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PRODUCT RECOVERY PILOT STUDY 
GROUNDWATER SAMPLE LABORATORY RESULTS 
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PILOT STUDY WATER SAMPl 

SITE: 

LOCATION: 

DEPTH: 


ES 


MMR 
FS-12 


MMR 
FS-12 


MMR 
FS-12 


MMR 
FS-12 


MMR 
FS-12 


SAMPLE NUMBER: 
LAB SAMPLE NO.: 
MATRIX: 
METHOD BLANK (MB): 


PRI-B-091 593-1 
93-2022-05 

WATER 


PRI-l-091593-1 
93-2022-06 

WATER 


PRI-A-091 593-1 

93-2022-04 

WAEB 


PRI-B-091 693-1 

93-2022-02 

WilEfl 


PRI-l-091693-1 
93-2022-03 

WATER 


TRIP BLANK (TB): 




FIELD BUNK (FB): 
EQUIP. RINSEATE (ER): 






DATE SAMPLED: 
DATE RECEIVED: 
DATE ANALYZED: 


09/15/93 
09/16/93 
09/16/93 


09/15/93 
09/16/93 
09/16/93 


09/15/93 
09/16/93 
09/16/93 


09/16/93 
09/1 6£3 
09/1 6&3 


09/16/93 
09/16/93 
09/16&3 


TOULENE 

ETHYLBENZENE 

XYLENES 


2 
2 
2 


9.7 

11400 
1100 
4870 


bUL 
39.7 
3.2 
23.7 


BDL 
BDL 
BDL 


30.1 
9050 
775 
3600 


UUL 
52.8 
5.1 
31.5 























































































































UNI IS 
Level 




ug/L 


ug/L 


ugo. 


ug/L 


ug/L 


Dilution Factor 




Percent Solids, (%) 




Sample Weight(grams) 





! I I I I I 

( 
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PILOT STUDY WATER SAMPLES 

SITE: 

LOCATION: 

DEPTH: 


MMR 
FS-12 


SAMPLE NUMBER: 
LAB SAMPLE NO.: 
MATRIX: 
METHOD BUNK (MB): 


PRI-A-091693-1 
93-2022-01 

WATER 


TRIP BLANK (TB): 




FIELD BUNK (FB): 
EQUIP. RINSEATE (ER): 






DATE SAMPLED: 
DATE RECEIVED: 
DATE ANALYZED: 

CROL 


09/16/53 
09/1 6&3 
09/16&3 


BbNIZtNb 
TOULENE 
ETHYLBENZENE 
XYLENES 


2 
2 
2 
2 


bUL 
BDL 
BDL 
BDL 


























































UNns 1 

Level 


ugi 


Dilution Factor. 




Percent Solids, (%) 




Sample Weight(grams) 




NOTE: 
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PILOT STUDY WATER SAMPLES 

SITE: 

LOCATION: 

DEPTH: 

SAMPLE NUMBER: 

LAB SAMPLE NO.: 

MATRIX: 

METHOD BUNK (MB): 

TRIP BLANK (TB): 

FIELD BUNK (FB): 

EQUIP. RINSEATE (ER): 

DATE SAMPLED: 

DATE RECEIVED: 

DATE ANALYZED: 

-BENZERl ^^1 

TOULENE 



PRI-A-091 693-2 
93-2027-01 

WATER 



09/16/93 
09/16/93 
09/1 6£3 



09/1793 
09/17/93 
09/1793 



PRI-l-091 793-1 
93-203002 

WATFB 



09/17^3 
09/1 7A53 
09/17/93 



PRI-A-091 793-1 
93-2030-03 



09/1 7«3 
09/17/93 
09/17/93 



TDT" 
BDL 



BDL 
BDL 
BDL 



TDT" 

85.8 



Dilution Factor: 
Percent Solids, (%) 
Sample Weight(grams) 



-^r 



ucyu 



I I 
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PILOT STUDY WATER SAMPLES 

SITE: 

LOCATION: 

DEPTH: 


MMR 
FS-12 


MMR 
FS-12 


MMR 
FS-12 


MMR 
FS-12 


MMR 
FS-12 


SAMPLE NUMBER: 
LAB SAMPLE NO.: 
MATRIX: 
METHOD BLANK (MB): 


TB-09 1793-1 
93-203004 


PRI-A-091 793-2 
93-2034-01 

WATFR 


TB-09 1793-2 

93-2034-02 

W4IEB 


PRI-B-091 893-1 
93-2035-01 

WATER 


PRI-l-091893-1 
93-2035O2 

WATFR 


TRIP BUNK (TB): 




FIELD BUNK (FB): 
EQUIP. RINSEATE (ER): 




09/17/93 
09/17/93 
09/17/93 










DATE SAMPLED: 
DATE RECEIVED: 
DATE ANALYZED; 


09/17/93 
09/17/93 
09/17/93 


09/17/93 
09/1 7£3 
09/1 7«3 


09/1 8/93 
09/18/93 
09/18/33 


09/18/93 
09/18/93 
09/18^3 


bbNYtNfc 
TOULENE 
ETHYLBENZENE 
XYLENES 


2 
2 
2 
2 


BUL 
BDL 
BDL 
BDL 


5.4 
BDL 
2.3 


bUL 
BDL 
BDL 
BDL 


68.0 
8000 
730 
3075 


BUL 
73.8 
6.2 
43.2 







































































































Level 


ugfL 


ugft 


ug/L 


ug/L 


ugA 


Dilution Factor 










Percent Solids, (%) 




Sample Weight(grams) 




NOTE: 




1 
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PILOT STUDY WATER SAMPLES 

SITE: 

LOCATION: 

DEPTH: 


MMR 
FS-12 


MMR 
FS-12 


MMR 
FS-12 


MMR 
FS-12 


MMR 
FS-12 


SAMPLE NUMBER: 
LAB SAMPLE NO.: 


PRI-A-091 893-1 

93-2035-03 

WATER 


TB-091893-1 


PRI-A-091 893-2 
93-2036-01 

WATER 


TB-09 1893-2 
93-2036-02 


PRI-A-091 993-1 
93-2037-01 


MATRIX: 

METHOD BLANK (MB): 


WATER 


WAJEB 


TRIP BLANK (TB): 




FIELD BLANK (FB): 
EQUIP. RtNSEATE (ER): 






DATE SAMPLED: 
DATERECIEVED: 
DATEANANLYZED: 


09/18/93 
09/1 8&3 
09/18^3 


09/18/93 
09/1 8&3 
09/18^3 


09/18/93 
09/18/93 
09/18/93 


09/18/93 
09/18/93 
09/18/93 


09/19&3 
09/19/93 
09/19/93 


TOULENE 

ETHYLBENZENE 

XYLENES 


2 
2 
2 
2 


UUL 

5.1 
BDL 
2.3 


«UL 
BDL 
BDL 
BDL 


6.0 
BDL 
2.6 


BDL 
BDL 
BDL 


bUL 
7.2 
0.5 
3.4 


























































UNI IS 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


Dilution Factor. 




Percent Solids, (%) 




Sample Weight(grams) 




NOTE: 









PR4.WQ1 

( 
I I I 
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PILOT STUDY WATER SAMPL 

SITE: 

LOCATION: 

DEPTH: 


ES 
CRQL 


MMR 
FS-12 


MMR 
FS-12 


MMR 
FS-12 


SAMPLE NUMBER: 
LAB SAMPLE NO.: 
MATRIX: 
METHOD BUNK (MB): 


TB-091993-1 
93-2037-02 

WATER 


PRI-A-091 993-2 
93-2036-01 

WATFR 


TB-091 993-2 
93-2038O2 

WATER 


TRIP BUNK (TB): 




FIELD BUNK (FB): 
EQUIP. RINSEATE(ER): 






DATE SAMPLED: 
DATE RECEIVED: 
DATE ANALYZED: 


09/19/93 
09/19/93 
09/19/93 


09/19&3 
09/19&3 
09/19&3 


09/19/93 
09/19/93 
09/19/93 


TOULENE 

ETHYLBENZENE 

XYLENES 


2 
2 
2 
2 


BUL 

BDL 
BDL 
BDL 


bUL 
9.8 
0.6 
4.0 


BDL 
BDL 
BDL 


























































UNI lb 
Level 




ug/L 


ug/L 


ug/L 






Percent Solids, (%) 




Sample Weight(grams) 
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PILOT STUDY WATER SAMPl 

SITE: 

LOCATION: 

DEPTH: 


ES 
CRQL 


MMR 
FS-12 


MMR 
FS-12 


MMR 
FS-12 


MMR 
FS-12 


MMR 
FS-12 


SAMPLE NUMBER: 
LAB SAMPLE NO.: 
MATRIX: 
METHOD BUNK (MB): 


PRI-B-092193-1 
93-2066O3 

WATER 


PRI-B-092193-1-D 

93-2066O2 

WAEEB 


PRI-l-092193-1 

93-2066-04 

W6JEB 


PRI-I-092193-1-D 
93-2066-01 

WATER 


TB-092193-1 
93-2066O5 

WATER 


TRIP BLANK (TB): 




FIELD BUNK (FB): 
EQUIP. RINSEATE(ER): 






DATE SAMPLED: 
DATE RECEIVED: 
DATE ANALYZED: 


09/21/93 
09/21/93 
09/21/93 


09/21 £3 
09/21,93 
09/21/93 


09/21/93 
09/21/93 
09/21/93 


09/21/93 
09/21/93 
09/21/93 


09/21/93 
09/21&3 
09/21/93 


TOULENE 

ETHYLBENZENE 

XYLENES 


2 
2 
2 
2 


48./ 

6100 
590 
2400 


51.2 
6200 
580 
2400 


20.6 
3800 
265 
1300 


18.5 
3930 

280 
1300 


yuL 

BDL 
BDL 
BDL 









































































UNI lb 
Level 




ugA- 


ugA. 


ugA. 


ugA- 


ugA. 


Dilution Factor. 










Percent Solids, (%) 




Sample Wekjht(grams) 
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PILOT STUDY WATER SAMPl 

SITE: 

LOCATION: 

DEPTH: 


ES 
CRQL 


MMR 
FS-12 


MMR 
FS-12 


MMR 
FS-12 


MMR 
FS-12 


MMR 
FS-12 


SAMPLE NUMBER: 
LAB SAMPLE NO.: 
MATRIX: 
METHOD BLANK (MB): 


PRI-l-092193-2 
93-2079-01 

WATER 


TB-092193-2 
93-2079-02 

WATFR 


PRI-B-092293-1 

93-2083-01 

WATER 


PRI-l-092293-1 
93-2083-02 


TB-092293-1 
93-2083-04 


TRIP BLANK (TB): 




FIELD BUNK (FB): 
EQUIP. RINSEATE (ER): 






DATE SAMPLED: 
DATE RECEIVED: 
DATE ANALYZED: 


09/21/93 
09/21&3 
09/22/93 


09/21/93 
09/21&3 
09/22/93 


09/22/93 
09/22^3 
09/22/93 


09/22^3 
09/22/93 
09/22J93 


09/22/33 
09/22/93 
09/22193 


btNzlbNb 
TOULENE 
ETHYLBENZENE 
XYLENES 


2 

2 
2 


29.0 
13000 
1100 
4300 


yoL 

BDL 
BDL 
BDL 


4b.b 
10800 
1200 
4250 


1800 
190 
180 


bUL 
BDL 
BDL 
BDL 










































































UNI IS 
Level 




ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


Dilution Factor 




Percent Solids, (%) 




Sample Wefcjht(grams) 
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PILOT STUDY WATER SAMPL 

SITE: 

LOCATION: 

DEPTH: 


ES 
CRQL 


MMR 
FS-12 


MMR 
FS-12 


MMR 
FS-12 


MMR 
FS-12 


MMR 
FS-12 


SAMPLE NUMBER: 
LAB SAMPLE NO.: 
MATRIX: 
METHOD BLANK (MB): 


PRI-l-092293-2 
93-2101-01 

WATER 


TB092293-2 
93-2101-02 

WATFR 


PRI-B-092393-1 
93-2107-01 

WATFR 


PRI-l-092393-1 

93-2107-02 

WAJEB 


TB092393-1 
93-2107-04 

WATER 


TRIP BLANK (TB): 




FIELD BLANK (FB): 
EQUIP. RINSEATE (ER): 






09/22/93 
09/22/33 
09/22/93 








DATE SAMPLED: 
DATE RECEIVED: 
DATE ANALYZED: 


09/22/93 
09/22/93 
09/22/93 


09/23/93 
09/23/93 
09/23/93 


09/23/93 
09/23/93 
09/23/93 


09/23/93 
09/23/93 
09/23^3 


TOULENE 

ETHYLBENZENE 

XYLENES 


2 
2 
2 


1400 
150 
610 


bUL 
BDL 
BDL 
BDL 


10900 
1300 
4350 


1300 
140 
510 


BDL 
BDL 
BDL 


























































UNlllS 




ugA. 


uo/L 


ug/L 


ugA 


ug/L 






Percent Solids, (%) 




Sample Weight(grams) 













APPENDIX G 

SOIL VAPOR EXTRACTION FIELD LOGS 

AIR READINGS 

AND 

OPERATING PARAMETERS 



,rded bv \^-'L 



SOIL VAPOR EXTRACTION - Oj, C0 2 AND OVM READINGS 



2 AND CO, READINGS 


EFFLUENT OVM READINGS o o~t Q:f- 


TIME 


o 2 


^EL 


CO, 


044- 


TIME 


READING (PPM) 


NOTES- 


3>i^_ PW 


/6 .€> 


Hi 


■2.1 


$ 


3:2c 


ZS<f 


3,5" 


3> 42 ?M 


I°l^ 





6-1 


0.0^ 


V.3T 


Z3I 


?.o 


4'S f . 


\°\A 


l# 


0-1 





4:fc 


11.1 


1.0 


5 * 7 f- 


H-B 





o.l 





5~:«>ft 


-zzi 


12. 


5s V 


19. o 


?£ 


0.^ 


6-/ 


^<r<r 


lb°\ 


\*>.o 






































































































































































































1 









si/-/ 



Date:_2/l5/i] 



Recorded by_ 



SOIL VAPOR EXTRACTION - OPERATING PARAMETERS 



2Ju. 



^VML\ 



TIME 


FLOW 


«EfcL HEAD- VACUUM 


INLET 
VACUUM 
, GAUGE 


DISCHARGE 
TEMPERATURE 


DISCHARGE 
PRESSURE 


OAUGE t 


GAUGE 2 


GAUGE 3 


5 '° 


l\S> - 


-2.0 ^ 


^d) 




ID* 


Vbc"f 


/£Zc*4i 


**>**> 


1 1£ <:<=*» 


z.o 






-70" 


\-lo°f 


-z.o"tl 7 o 


4 1L 




i.o 






-lo 1 ' 


\lo°f 


2.o l Xo 


^of 




?.0 






10" 


ni*f 


t.otiiC 


5^ 




•Z.D 






~7o" 


ih^-°p 


1.04\jd 


6?^- 




. > 


- pooiu 





















































































































































































































< kv Date:. 



i/^/*? 



SQ>-^ 



Recorded by. 



aJ. 



pe./ 1.781 



SOIL VAPOR EXTRACTION - OPERATING PARAMETERS 



TIME 


FLOW 


I^^WELL HEAD VACUUM 


INLET 
VACUUM 
GAUGE 


DISCHARGE 

TEMPERATURE 


DISCHARGE 
PRESSURE 




GAUGE 2 


GAUGE 3 


CAUCL 


b*° 




3.5 






<eO %o 


ID^f 


eXo 


I'sO 




ifc- 






si V n 


W^f 


/0"^G 


P' At 




3.5 






6SS 


lATf 


Cf'hlV 


b0.ti.-%\ 




s.4* 






57 


/4&°r 


lo"t\~o 


)3/l 




X r 






<ri 


/ *<3''/C 


/o" H^O 


I4--V-Z- 




s.5 






57 


ifl'f 


io'H^o 


/4:5C 




3,? 






^>7 


/47V 


io"fL/> 


/k:03 




s.s 






51 


/4k°P 


icffiiO 


1^:5^ 




^4 






5^7 


J44°F 


cf"+L.o 


/6-'5*' 


S< 


^^rf 42 ^ 


•j Iaa>t 


c^OvuU 












/ 





























































































































* fldj^^o/ 4d 3S' 



Ph-i 1 



QU>- ' 



5 uJ-l 



,73/ I -^ & 



..44t 
.7^7 



0/?S<R 



1.1 tn 



o-g>?7 



l.^ 





nfah? 


Test No 


<,KJ-T- 


Recorded bv 1 LasL^ 



SOIL VAPOR EXTRACTION - 0„ CO, AND OVM READINGS 



O, AND CO, READINGS 


EFFLUENT OVM READINGS A^^t "H&e U 


TIME 


O 


OJ* 


CO, |LK 


TIME 


READING (PPM) 


NOTES pf ^ 


8: S3 


/« 


o.\ 


o.\ 


ll 


8:5"! 


2^3 


? .6 




9;v? 


n.L> 


\s.i 


0.1 


p% 


?•■-/£ 


« ^ 






/O.'VC^ 


i-.mM <\.€L 


4^-il 


Wot 


/^.'vr 


^/7 


^ A^s.^, 


-k 


U.Al 


s.-*> ISA 


M-5 


nol 


//:4C 


22Z 


. ^ pp ^ 




JJ/C 


3. 7 


r. i 


//. 1 


w% 


/3/jr 


a.3-^ 


(3. 7^^^, 




/4-I5 


^.-7 


^ 


/o.6 iMs: 


, /v/y 


:?£? 


0'7 np (^ 




14-56 


3-7 


i.b 


II. \ 1/bZ 


/#5^ 


^ 7 


^. — , * V 




\U->r? 


^.VS 


1J* 


10R 


frU 


|(^0O 


7XS 






\^5"> 


5,7 


8<o 


[O'h 


IbO 


A ^r^"- 


^•Jo? 




















^ ^ y v 


















































































































1 































y_ £o n O z. K/e^B^ MGT ttzx>i60p op4^.^^Ui Co^<-<j2 -f-r C 



Y^v^o^J oA4,o,l rf ,i^ 



Par,, °l\*>ln 
Test No. \j S " > 



j by Ue-W 



SOIL VAPOR EXTRACTION - OPERATING PARAMETERS 





TIME 


FLOW 


pLOUWELL HEAD VACUUM 


INLET 
VACUUM 
GAUGE 


DISCHARGE 
TEMPERATURE 


DISCHARGE 
PRESSURE 




6^G&i- 




GAUGE 3 






STAcr^T 


&:& 




5" 






OZ" 
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SOIL VAPOR EXTRACTION PILOT STUDY 
AIR PRESSURE DATA 



Table H.1 100 CFM Air Pressure Data 







WT-17 


WT-17 


WT-13 


WT-13 


OW-1 


OW-1 


OW-2 OW-2 


Time (sec) Time(hr) 


DATA 


Corrected DATA 


Corrected DATA 


Corrected DATA Corrected 





0.00 


1.588 


0.000 


1.892 


0.000 


1.165 


0.000 


1.866 


0.000 


30 


0.01 


1.545 


-0.042 


1.883 


-0.008 


0.996 


-0.169 


1.757 


0.110 


60 


0.02 


1.478 


-0.110 


1.816 


-0.076 


0.895 


-0.270 


1.740 


0.127 


90 


0.03 


1.343 


-0.245 


1.680 


-0.211 


0.659 


-0.507 


1.680 


0.186 


120 


0.03 


1.292 


-0.296 


1.638 


-0.253 


0.608 


-0.557 


1.630 


0.236 


150 


0.04 


1.123 


-0.464 


1.613 


-0.279 


0.743 


-0.422 


1.630 


0.236 


180 


0.05 


0.971 


-0.616 


1.604 


-0.287 


0.819 


-0.346 


1.562 


0.304 


210 


0.06 


0.878 


-0.709 


1.545 


-0.346 


0.701 


-0.464 


1.554 


0.312 


240 


0.07 


0.828 


-0.760 


1.528 


-0.363 


0.743 


-0.422 


1.562 


0.304 


270 


0.08 


0.853 


-0.735 


1.528 


-0.363 


0.659 


-0.507 


1.613 


0.253 


300 


0.08 


0.878 


-0.709 


1.528 


-0.363 


0.583 


-0.583 


1.613 


0.253 


330 


0.09 


0.920 


-0.667 


1.562 


-0.329 


0.768 


-0.397 


1.672 


0.194 


360 


0.10 


0.912 


-0.676 


1.588 


-0.304 


0.828 


-0.338 


1.697 


0.169 


■ 390 


0.11 


0.954 


-0.633 


1.588 


-0.304 


0.768 


-0.397 


1.757 


0.110 


420 


0.12 


0.980 


-0.608 


1.588 


-0.304 


0.701 


-0.464 


1.816 


0.051 


450 


0.13 


1.064 


-0.524 


1.680 


-0.211 


0.912 


-0.253 


1.866 


0.000 


480 


0.13 


1.056 


-0.532 


1.714 


-0.177 


0.963 


-0.203 


1.900 


0.034 


510 


0.14 


1.056 


-0.532 


1.714 


-0.177 


0.971 


-0.194 


1.892 


0.025 


540 


0.15 


1.148 


-0.439 


1.714 


-0.177 


0.980 


-0.186 


1.866 


0.000 


570 


0.16 


1.275 


-0.313 


1.757 


-0.135 


0.912 


-0.253 


1.883 


0.017 


600 


0.17 


1.300 


-0.287 


1.799 


-0.093 


0.996 


-0.169 


1.875 


0.008 


630 


0.18 


1.360 


-0.228 


1.816 


-0.076 


0.954 


-0.211 


1.968 


0.101 


660 


0.18 


1.334 


-0.253 


1.858 


-0.034 


0.996 


-0.169 


1.993 


0.127 


690 


0.19 


1.393 


-0.194 


1.909 


0.017 


1.089 


-0.076 


1.976 


0.110 


720 


0.20 


1.351 


-0.236 


1.917 


0.025 


1.148 


-0.017 


1.951 


0.085 


750 


0.21 


1.402 


-0.186 


1.909 


0.017 


1.208 


0.042 


1.900 


0.034 


780 


0.22 


1.385 


-0.203 


1.934 


0.042 


1.275 


0.110 


1.917 


0.051 


810 


0.23 


1.444 


-0.144 


1.993 


0.101 


1.292 


0.127 


1.951 


0.085 


840 


0.23 


1.419 


-0.169 


1.925 


0.034 


1.140 


-0.025 


1.934 


0.068 


870 


0.24 


1.469 


-0.118 


1.968 


0.076 


1.216 


0.051 


1.976 


0.110 


900 


0.25 


1.469 


-0.118 


1.959 


0.068 


1.275 


0.110 


2.018 


0.152 


930 


0.26 


1.503 


-0.084 


1.976 


0.084 


1.258 


0.093 


2.010 


0.144 


960 


0.27 


1.520 


-0.068 


1.976 


0.084 


1.191 


0.025 


1.993 


0.127 


990 


0.28 


1.461 


-0.127 


1.968 


0.076 


1.165 


0.000 


1.959 


0.093 



Table H.1 100 CFM Air Pressure Data 







WT-17 


WT-17 


WT-13 


WT-13 


OW-1 


OW-1 


OW-2 


OW-2 


Time (sec) Time(hr) 


DATA 


Corrected DATA 


Corrected DATA 


Corrected DATA 


Corrected 


1020 


0.28 


1.444 


-0.144 


1.951 


0.059 


1.216 


0.051 


1.951 


0.085 


1050 


0.29 


1.402 


-0.186 


1.976 


0.084 


1.191 


0.025 


1.925 


0.059 


1080 


0.30 


1.461 


-0.127 


1.985 


0.093 


1.165 


0.000 


1.985 


0.118 


1110 


0.31 


1.419 


-0.169 


1.959 


0.068 


1.140 


-0.025 


1.976 


0.110 


1140 


0.32 


1.469 


-0.118 


1.951 


0.059 


1.148 


-0.017 


1.985 


0.118 


1170 


0.33 


1.393 


-0.194 


1.959 


0.068 


1.334 


0.169 


2.027 


0.160 


1200 


0.33 


1.461 


-0.127 


1.976 


0.084 


1.267 


0.101 


2.001 


0.135 


1230 


0.34 


1.444 


-0.144 


1.976 


0.084 


1.233 


0.068 


1.959 


0.093 


1260 


0.35 


1.393 


-0.194 


1.968 


0.076 


1.208 


0.042 


1.993 


0.127 


1290 


0.36 


1.528 


-0.059 


2.001 


0.110 


1.208 


0.042 


2.010 


0.144 


1320 


0.37 


1.520 


-0.068 


1.976 


0.084 


1.208 


0.042 


2.010 


0.144 


1350 


0.38 


1.512 


-0.076 


1.968 


0.076 


1.174 


0.008 


2.027 


0.160 


1380 


0.38 


1.588 


0.000 


1.993 


0.101 


1.182 


0.017 


2.027 


0.160 


1410 


0.39 


1.520 


-0.068 


2.001 


0.110 


1.224 


0.059 


2.010 


0.144 


1440 


0.40 


1.503 


-0.084 


2.010 


0.118 


1.233 


0.068 


2.035 


0.169 


1470 


0.41 


1.503 


-0.084 


1.993 


0.101 


1.174 


0.008 


2.035 


0.169 


1500 


0.42 


1.503 


-0.084 


1.968 


0.076 


1.165 


0.000 


1.976 


0.110 


1530 


0.43 


1.571 


^0.017 


1.968 


0.076 


1.106 


-0.059 


1.959 


0.093 


1560 


0.43 


1.630 


0.042 


2.035 


0.143 


1.208 


0.042 


1.968 


0.101 


1590 


0.44 


1.588 


0.000 


2.018 


0.127 


1.267 


0.101 


1.968 


0.101 


1620 


0.45 


1.528 


-0.059 


2.044 


0.152 


1.351 


0.186 


1.976 


0.110 


1650 


0.46 


1.604 


0.017 


2.027 


0.135 


1.292 


0.127 


2.010 


0.144 


1680 


0.47 


1.588 


0.000 


2.001 


0.110 


1.208 


0.042 


2.027 


0.160 


1710 


0.48 


1.588 


0.000 


2.010 


0.118 


1.191 


0.025 


2.069 


0.203 


1740 


0.48 


1.562 


-0.025 


2.018 


0.127 


1.275 


0.110 


1.993 


0.127 


1770 


0.49 


1.672 


0.084 


2.061 


0.169 


1.385 


0.220 


2.001 


0.135 


1800 


0.50 


1.562 


-0.025 


2.010 


0.118 


1.317 


0.152 


2.086 


0.220 


1830 


0.51 


1.613 


0.025 


2.018 


0.127 


1.292 


0.127 


2.052 


0.186 


1860 


0.52 


1.588 


0.000 


2.018 


0.127 


1.267 


0.101 


2.103 


0.236 


1890 


0.53 


1.520 


-0.068 


1.993 


0.101 


1.208 


0.042 


2.044 


0.177 


1920 


0.53 


1.503 


-0.084 


1.976 


0.084 


1.208 


0.042 


1.993 


0.127 


1950 


0.54 


1.520 


-0.068 


1.976 


0.084 


1.208 


0.042 


1.942 


0.076 


1980 


0.55 


1.486 


-0.101 


1.985 


0.093 


1.233 


0.068 


1.909 


0.042 


2010 


0.56 


1.461 


-0.127 


1.976 


0.084 


1.250 


0.085 


1.892 


0.025 
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Table H.1 100 CFM Air Pressure Data 







WT-17 


WT-17 


WT-13 


WT-13 


OW-1 


OW-1 


OW-2 


OW-2 


ie (sec) Time(hr) 


DATA 


Corrected DATA 


Corrected DATA 


Corrected DATA 


Corrected 


2040 


0.57 


1.444 


-0.144 


1.951 


0.059 


1.208 


0.042 


1.925 


0.059 


2070 


0.58 


1.469 


-0.118 


1.951 


0.059 


1.140 


-0.025 


1.951 


0.085 


2100 


0.58 


1.503 


-0.084 


2.001 


0.110 


1.208 


0.042 


1.985 


0.118 


2130 


0.59 


1.512 


-0.076 


2.001 


0.110 


1.258 


0.093 


1.951 


0.085 


2160 


0.60 


1.554 


-0.034 


1.993 


0.101 


1.208 


0.042 


1.934 


0.068 


2190 


0.61 


1.503 


-0.084 


2.001 


0.110 


1.208 


0.042 


1.968 


0.101 


2220 


0.62 


1.512 


-0.076 


1.993 


0.1 qi 


1.165 


0.000 


1.951 


0.085 


2250 


0.63 


1.503 


-0.084 


2.001 


0.110 


1.165 


0.000 


1.985 


0.118 


2280 


0.63 


1.503 


-0.084 


2.001 


0.110 


1.182 


0.017 


1.959 


0.093 


2310 


0.64 


1.588 


0.000 


2.001 


0.110 


1.216 


0.051 


1.985 


0.118 


2340 


0.65 


1.588 


0.000 


2.010 


0.118 


1.208 


0.042 


2.001 


0.135 


2370 


0.66 


1.588 


0.000 


2.001 


0.110 


1.182 


0.017 


2.052 


0.186 


2400 


0.67 


1.655 


0.068 


2.035 


0.143 


1.267 


0.101 


1.959 


0.093 


2430 


0.68 


1.596 


0.008 


2.035 


0.143 


1.300 


0.135 


2.001 


0.135 


2460 


0.68 


1.697 


0.110 


2.044 


0.152 


1.300 


0.135 


2.145 


0.279 


2490 


0.69 


1.638 


0.051 


2.027 


0.135 


1.300 


0.135 


2.069 


0.203 


2520 


0.70 


1.596 


0.008 


2.018 


0.127 


1.224 


0.059 


2.018 


0.152 


2550 


0.71 


1.655 


0.068 


2.010 


0.118 


1.233 


0.068 


2.069 


0.203 


2580 


0.72 


1.588 


0.000 


2.010 


0.118 


1.208 


0.042 


2.069 


0.203 


2610 


0.73 


1.613 


0.025 


2.035 


0.143 


1.275 


0.110 


2.027 


0.160 


2640 


0.73 


1.613 


0.025 


2.052 


0.160 


1.275 


0.110 


2.069 


0.203 


2670 


0.74 


1.596 


0.008 


2.018 


0.127 


1.216 


0.051 


2.103 


0.236 


2700 


0.75 


1.571 


-0.017 


2.018 


0.127 


1.165 


0.000 


2.035 


0.169 


2730 


0.76 


1.588 


0.000 


2.035 


0.143 


1.258 


0.093 


1.985 


0.118 


2760 


0.77 


1.588 


0.000 


2.044 


0.152 


1.275 


0.110 


2.086 


0.220 


2790 


0.78 


1.545 


-0.042 


2.018 


0.127 


1.275 


0.110 


2.111 


0.245 


2820 


0.78 


1.571 


-0.017 


2.044 


0.152 


1.250 


0.085 


2.145 


0.279 


2850 


0.79 


1.613 


0.025 


2.035 


0.143 


1.292 


0.127 


2.153 


0.287 


2880 


0.80 


1.545 


-0.042 


1.993 


0.101 


1.258 


0.093 


2.111 


0.245 


2910 


0.81 


1.520 


-0.068 


1.968 


0.076 


1.208 


0.042 


2.052 


0.186 


2940 


0.82 


1.588 


0.000 


1.968 


0.076 


1.224 


0.059 


2.077 


0.211 


2970 


0.83 


1.588 


0.000 


2.001 


0.110 


1.224 


0.059 


2.077 


0.211 


3000 


0.83 


1.588 


0.000 


2.018 


0.127 


1.275 


0.110 


2.086 


0.220 


3030 


0.84 


1.596 


0.008 


2.001 


0.110 


1.275 


0.110 


2.061 


0.194 
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Table H.1 100 CFM Air Pressure Data 







WT-17 


WT-17 


WT-13 


WT-13 


OW-1 


OW-1 


OW-2 


OW-2 


Time (sec) Time(hr) 


DATA 


Corrected DATA 


Corrected DATA 


Corrected DATA 


Corrected 


3060 


0.85 


1.562 


-0.025 


1.993 


0.101 


1.233 


0.068 


2.111 


0.245 


3090 


0.86 


1.554 


-0.034 


1.985 


0.093 


1.224 


0.059 


2.111 


0.245 


3120 


0.87 


1.545 


-0.042 


1.959 


0.068 


1.208 


0.042 


2.061 


0.194 


3150 


0.88 


1.478 


-0.110 


1.959 


0.068 


1.174 


0.008 


2.018 


0.152 


3180 


0.88 


1.512 


-0.076 


1.942 


0.051 


1.123 


-0.042 


1.985 


0.118 


3210 


0.89 


1.486 


-0.101 


1.968 


0.076 


1.089 


-0.076 


1.976 


0.110 


3240 


0.90 


1.486 


-0.101 


1.959 


0.068 


1.098 


-0.067 


2.001 


0.135 


3270 


0.91 


1.554 


-0.034 


1.951 


0.059 


1.123 


-0.042 


2.044 


0.177 


3300 


0.92 


1.571 


-0.017 


1.959 


0.068 


1.174 


0.008 


2.052 


0.186 


3330 


0.93 


1.545 


-0.042 


1.985 


0.093 


1.182 


0.017 


2.044 


0.177 


3360 


0.93 


1.596 


0.008 


2.052 


0.160 


1.258 


0.093 


2.077 


0.211 


3390 


0.94 


1.596 


0.008 


2.035 


0.143 


1.233 


0.068 


2.103 


0.236 


3420 


0.95 


1.604 


0.017 


2.035 


0.143 


1.275 


0.110 


2.103 


0.236 


3450 


0.96 


1.562 


-0.025 


2.027 


0.135 


1.300 


0.135 


2.086 


0.220 


3480 


0.97 


1.588 


0.000 


2.044 


0.152 


1.250 


0.085 


2.103 


0.236 


3510 


0.98 


1.545 


-0.042 


1.993 


0.101 


1.250 


0.085 


2.069 


0.203 


3540 


0.98 


1.596 


0.008 


2.010 


0.118 


1.267 


0.101 


2.035 


0.169 


3570 


0.99 


1.571 


-0.017 


2.001 


0.110 


1.233 


0.068 


2.027 


0.160 


3870 


1.08 


1.545 


-0.042 


2.061 


0.169 


1.292 


0.127 


2.001 


0.135 


4170 


1.16 


1.630 


0.042 


2.103 


0.211 


1.317 


0.152 


2.027 


0.160 


4470 


1.24 


1.554 


-0.034 


1.993 


0.101 


1.182 


0.017 


2.001 


0.135 


4770 


1.33 


1.503 


-0.084 


1.993 


0.101 


1.191 


0.025 


2.018 


0.152 


5070 


1.41 


1.588 


0.000 


2.027 


0.135 


1.216 


0.051 


2.010 


0.144 


5370 


1.49 


1.520 


-0.068 


1.993 


0.101 


1.191 


0.025 


1.993 


0.127 


5670 


1.58 


1.554 


-0.034 


1.976 


0.084 


1.165 


0.000 


1.985 


0.118 


5970 


1.66 


1.588 


0.000 


2.001 


0.110 


1.258 


0.093 


2.128 


0.262 


6270 


1.74 


1.469 


-0.118 


1.925 


0.034 


1.098 


-0.067 


2.018 


0.152 


6570 


1.83 


1.512 


-0.076 


1.968 


0.076 


1.174 


0.008 


2.086 


0.220 


6870 


1.91 


1.554 


-0.034 


1.993 


0.101 


1.208 


0.042 


2.018 


0.152 


7170 


1.99 


1.503 


-0.084 


2.010 


0.118 


1.208 


0.042 


1.993 


0.127 


7470 


2.08 


1.528 


-0.059 


1.976 


0.084 


1.182 


0.017 


1.976 


0.110 


7770 


2.16 


1.528 


-0.059 


1.976 


0.084 


1.165 


0.000 


1.968 


0.101 


8070 


2.24 


1.528 


-0.059 


1.985 


0.093 


1.191 


0.025 


1.959 


0.093 


8370 


2.33 


1.478 


-0.110 


1.942 


0.051 


1.165 


0.000 


1.934 


0.068 
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Table H.2 150 CFM Air Pressure Data 







WT-17 


WT-17 


WT-13 


WT-13 


OW-1 


OW-1 


OW-2 


OW-2 


Time(sec) Time(hr) 


DATA 


Corrected DATA 


Corrected DATA 


Corrected DATA 


Corrected 


1020 


0.28 


1.0049 


-0.456 


1.5876 


-0.228 


0.81911 


-0.17734 


1.6129 





1050 


0.29 


1.0387 


-0.4222 


1.5876 


-0.228 


0.836 


-0.16045 


1.5031 


-0.1098 


1080 


0.30 


1.0218 


-0.4391 


1.5707 


-0.2449 


0.836 


-0.16045 


1.5031 


-0.1098 


1110 


0.31 


0.99645 


-0.46445 


1.5453 


-0.2703 


0.82756 


-0.16889 


1.4609 


-0.152 


1140 


0.32 


1.0049 


-0.456 


1.5538 


-0.2618 


0.81911 


-0.17734 


1.4609 


-0.152 


1170 


0.33 


0.99645 


-0.46445 


1.5538 


-0.2618 


0.82756 


-0.16889 


1.4862 


-0.1267 


1200 


0.33 


1.0387 


-0.4222 


1.5453 


-0.2703 


0.85289 


-0.14356 


1.5116 


-0.1013 


1230 


0.34 


1.0133 


-0.4476 


1.5453 


-0.2703 


0.85289 


-0.14356 


1.4609 


-0.152 


1260 


0.35 


1.0049 


-0.456 


1.5876 


-0.228 


0.85289 


-0.14356 


1.4862 


-0.1267 


1290 


0.36 


1.0049 


-0.456 


1.5453 


-0.2703 


0.82756 


-0.16889 


1.4609 


-0.152 


1320 


0.37 


1.0049 


-0.456 


1.5453 


-0.2703 


0.85289 


-0.14356 


1.5031 


-0.1098 


1350 


0.38 


0.99645 


-0.46445 


1.5453 


-0.2703 


0.85289 


-0.14356 


1.4778 


-0.1351 


1380 


0.38 


1.0049 


-0.456 


1.5538 


-0.2618 


0.836 


-0.16045 


1.5031 


-0.1098 


1410 


0.39 


1.0049 


-0.456 


1.5707 


-0.2449 


0.82756 


-0.16889 


1.5031 


-0.1098 


1440 


0.40 


0.99645 


-0.46445 


1.5538 


-0.2618 


0.81067 


-0.18578 


1.4862 


-0.1267 


1470 


0.41 


0.99645 


-0.46445 


1.5453 


-0.2703 


0.78534 


-0.21111 


1.4693 


-0.1436 


1500 


0.42 


1.0049 


-0.456 


1.5538 


-0.2618 


0.81067 


-0.18578 


1.4862 


-0.1267 


1530 


0.43 


1.0049 


-0.456 


1.5707 


-0.2449 


0.81911 


-0.17734 


1.4862 


-0.1267 


1560 


0.43 


0.99645 


-0.46445 


1.5453 


-0.2703 


0.836 


-0.16045 


1.4862 


-0.1267 


1590 


0.44 


0.99645 


-0.46445 


1.5707 


-0.2449 


0.82756 


-0.16889 


1.4778 


-0.1351 


1620 


0.45 


0.99645 


-0.46445 


1.6129 


-0.2027 


0.836 


-0.16045 


1.5284 


-0.0845 


1650 


0.46 


0.99645 


-0.46445 


1.5707 


-0.2449 


0.836 


-0.16045 


1.5031 


-0.1098 


1680 


0.47 


0.99645 


-0.46445 


1.5453 


-0.2703 


0.85289 


-0.14356 


1.5116 


-0.1013 


1710 


0.48 


0.99645 


-0.46445 


1.5116 


-0.304 


0.836 


-0.16045 


1.4778 


-0.1351 


1740 


0.48 


0.99645 


-0.46445 


1.5284 


-0.2872 


0.82756 


-0.16889 


1.4609 


-0.152 


1770 


0.49 


0.97956 


-0.48134 


1.5284 


-0.2872 


0.836 


-0.16045 


1.4609 


-0.152 


1800 


0.50 


0.97111 


-0.48979 


1.5453 


-0.2703 


0.836 


-0.16045 


1.4693 


-0.1436 


1830 


0.51 


0.97111 


-0.48979 


1.5284 


-0.2872 


0.82756 


-0.16889 


1.4356 


-0.1773 


1860 


0.52 


0.99645 


-0.46445 


1.5453 


-0.2703 


0.82756 


-0.16889 


1.4862 


-0.1267 


1890 


0.53 


0.99645 


-0.46445 


1.5453 


-0.2703 


0.82756 


-0.16889 


1.4778 


-0.1351 


1920 


0.53 


0.97111 


-0.48979 


1.5453 


-0.2703 


0.82756 


-0.16889 


1.4862 


-0.1267 


1950 


0.54 


0.97956 


-0.48134 


1.5453 


-0.2703 


0.836 


-0.16045 


1.5031 


-0.1098 


1980 


0.55 


0.99645 


-0.46445 


1.5538 


-0.2618 


0.836 


-0.16045 


1.5116 


-0.1013 


2010 


0.56 


0.99645 


-0.46445 


1.5453 


-0.2703 


0.81911 


-0.17734 


1.5031 


-0.1098 
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Table H.2 150 CFM Air Pressure Data 







WT-17 


WT-17 


WT-13 


WT-13 


OW-1 


DW-1 


OW-2 


OW-2 


e(sec) Time(hr) 


DATA 


Corrected DATA 


Corrected DATA Corrected DATA 


Corrected 


2040 


0.57 


1.0133 


-0.4476 


1.5622 


-0.2534 


0.836 


-0.16045 


1.5453 


-0.0676 


2070 


0.58 


1.0471 


-0.4138 


1.5876 


-0.228 


0.85289 


-0.14356 


1.5031 


-0.1098 


2100 


0.58 


1.0049 


-0.456 


1.6044 


-0.2112 


0.85289 


-0.14356 


1.4778 


-0.1351 


2130 


0.59 


1.0049 


-0.456 


1.5453 


-0.2703 


0.82756 


-0.16889 


1.5031 


-0.1098 


2160 


0.60 


1.0049 


-0.456 


1.5707 


-0.2449 


0.87823 


-0.11822 


1.5031 


-0.1098 


2190 


0.61 


0.99645 


-0.46445 


1.5453 


-0.2703 


0.82756 


-0.16889 


1.5031 


-0.1098 


2220 


0.62 


1.0049 


-0.456 


1.5453 


-0.2703 


0.86134 


-0.13511 


1.4778 


-0.1351 


2250 


0.63 


1.0049 


-0.456 


1.5707 


-0.2449 


0.85289 


-0.14356 


1.5031 


-0.1098 


2280 


0.63 


1.0218 


-0.4391 


1.6382 


-0.1774 


0.89511 


-0.10134 


1.5031 


-0.1098 


2310 


0.64 


1.0049 


-0.456 


1.6129 


-0.2027 


0.912 


0.08445 


1.4862 


-0.1267 


2340 


0.65 


1.0049 


-0.456 


1.5622 


-0.2534 


0.86978 


0.12667 


1.5031 


-0.1098 


2370 


0.66 


0.97111 


-0.48979 


1.5876 


-0.228 


0.87823 


0.11822 


1.5031 


-0.1098 


2400 


0.67 


0.95423 


-0.50667 


1.5876 


-0.228 


0.86978 


0.12667 


1.4609 


-0.152 


2430 


0.68 


0.96267 


-0.49823 


1 .5876 


-0.228 


0.86978 


0.12667 


1.4609 


-0.152 


2460 


0.68 


0.912 


-0.5489 


1.5876 


-0.228 


0.87823 


0.11822 


1.5284 


-0.0845 


2490 


0.69 


0.92889 


-0.53201 


1.6382 


-0.1774 


0.86978 


0.12667 


1.52 


-0.0929 


2520 


0.70 


0.92045 


-0.54045 


1.6298 


-0.1858 


0.86978 


0.12667 


1.4862 


-0.1267 


2550 


0.71 


0.92045 


-0.54045 


1.6551 


-0.1605 


0.88667 


0.10978 


1.444 


-0.1689 


2580 


0.72 


0.95423 


-0.50667 


1.6467 


-0.1689 


0.912 


0.08445 


1.4187 


-0.1942 


2610 


0.73 


0.89511 


-0.56579 


1.5876 


-0.228 


0.87823 


0.11822 


1.4187 


-0.1942 


2640 


0.73 


0.86978 


-0.59112 


1.5707 


-0.2449 


0.85289 


0.14356 


1.4609 


-0.152 


2670 


0.74 


0.97956 


-0.48134 


1.596 


-0.2196 


0.86978 


0.12667 


1.4356 


-0.1773 


2700 


0.75 


0.96267 


-0.49823 


1.6298 


-0.1858 


0.86978 


0.12667 


1.4187 


-0.1942 


2730 


0.76 


0.912 


-0.5489 


1.6467 


-0.1689 


0.912 


0.08445 


1 .4693 


-0.1436 


2760 


0.77 


0.96267 


-0.49823 


1.6129 


-0.2027 


0.8951 1 


0.10134 


1.4609 


-0.152 


2790 


0.78 


0.99645 


-0.46445 


1.6382 


-0.1774 


0.92045 


-0.076 


1.4187 


-0.1942 


2820 


0.78 


0.92889 


-0.53201 


1.6382 


-0.1774 


0.86978 


0.12667 


1.3849 


-0.228 


2850 


0.79 


0.95423 


-0.50667 


1.6044 


-0.2112 


0.87823 


0.11822 


1.3764 


-0.2365 


2880 


0.80 


0.96267 


-0.49823 


1.5876 


-0.228 


0.87823 


0.11822 


1.3764 


-0.2365 


2910 


0.81 


0.912 


-0.5489 


1.596 


-0.2196 


0.86978 


0.12667 


1.3849 


-0.228 


2940 


0.82 


0.97111 


-0.48979 


1.5876 


-0.228 


0.89511 


0.10134 


1.4271 


-0.1858 


2970 


0.83 


0.912 


-0.5489 


1.596 


-0.2196 


0.86134 


0.13511 


1.5031 


-0.1098 


3000 


0.83 


0.95423 


-0.50667 


1.6044 


-0.2112 


0.836 


0.16045 


1.4862 


-0.1267 


3030 


0.84 


0.92889 


-0.53201 


1.6044 


-0.2112 


0.82756 


0.16889 


1.4609 


-0.152 
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Table H.2 150 CFM Air Pressure Data 







WT-17 


WT-17 


WT-13 


WT-13 


OW-1 


OW-1 


OW-2 


OW-2 


ne(sec) Time(hr) 


DATA 


Corrected DATA 


Corrected DATA 


Corrected DATA 


Corrected 


18870 


5.24 


1.3004 


-0.1605 


1.8578 


0.0422 


1.3764 


0.37995 


1.596 


-0.0169 


19170 


5.33 


1.3427 


-0.1182 


1.8916 


0.076 


1.1316 


0.13515 


1.52 


-0.0929 


19470 


5.41 


1.2751 


-0.1858 


1.8325 


0.0169 


1.216 


0.21955 


1.6973 


0.0844 


19770 


5.49 


1.292 


-0.1689 


1.9 


0.0844 


1.4018 


0.40535 


1.6467 


0.0338 


20070 


5.58 


1.2667 


-0.1942 


1.8325 


0.0169 


1.2076 


0.21115 


1.672 


0.0591 


20370 


5.66 


1.2076 


-0.2533 


1.8071 


-0.0085 


1.0809 


0.08445 


1.6044 


-0.0085 


20670 


5.74 


1.2329 


-0.228 


1.7818 


-0.0338 


1.1653 


0.16885 


1.6044 


-0.0085 


20970 


5.83 


1.3427 


-0.1182 


1.8493 


0.0337 


1.2751 


0.27865 


1.6551 


0.0422 


21270 


5.91 


1.292 


-0.1689 


1.824 


0.0084 


1.14 


0.14355 


1.6298 


0.0169 


21570 


5.99 


1.292 


-0.1689 


1.8325 


0.0169 


1.2244 


0.22795 


1.5876 


-0.0253 


21870 


6.08 


1.292 


-0.1689 


1.8831 


0.0675 


1.1231 


0.12665 


1.7142 


0.1013 


22170 


6.16 


1.2751 


-0.1858 


1.8493 


0.0337 


1.1738 


0.17735 


1.6129 





22470 


6.24 


1.3089 


-0.152 


1.8662 


0.0506 


1.1231 


0.12665 


1.6298 


0.0169 


22770 


6.33 


1.0978 


-0.3631 


1.6889 


-0.1267 


1.0893 


0.09285 


1.6467 


0.0338 


23070 


6.41 


0.95423 


-0.50667 


1.5622 


-0.2534 


0.82756 


-0.16889 


1.4609 


-0.152 


23370 


6.49 


1.1316 


-0.3293 


1.7902 


-0.0254 


1.1062 


0.10975 


1.5031 


-0.1098 


23670 


6.58 


1.0978 


-0.3631 


1.7396 


-0.076 


1 .0809 


0.08445 


1.5284 


-0.0845 


23970 


6.66 


1.1316 


-0.3293 


1.7818 


-0.0338 


1 .2076 


0.21115 


1.5453 


-0.0676 


24270 


6.74 


1.1907 


-0.2702 


1.8071 


-0.0085 


1.2498 


0.25335 


1.5031 


-0.1098 


24570 


6.83 


1.1231 


-0.3378 


1.7227 


-0.0929 


1.0978 


0.10135 


1 .5031 


-0.1098 


24870 


6.91 


1.2498 


-0.2111 


1.7311 


-0.0845 


1.0809 


0.08445 


1.5031 


-0.1098 


25170 


6.99 


1.1484 


-0.3125 


1.7565 


-0.0591 


1.1316 


0.13515 


1.4356 


-0.1773 


25470 


7.08 


1.1822 


-0.2787 


1.7396 


-0.076 


1.1316 


0.13515 


1.4862 


-0.1267 


25770 


7.16 


1.2498 


-0.2111 


1.824 


0.0084 


1.2498 


0.25335 


1.5876 


-0.0253 


26070 


7.24 


1.2076 


-0.2533 


1.7565 


-0.0591 


1.1738 


0.17735 


1.672 


0.0591 


26370 


7.33 


1.2244 


-0.2365 


1.7902 


-0.0254 


1.1653 


0.16885 


1.6889 


0.076 


26670 


7.41 


1.2329 


-0.228 


1.7649 


-0.0507 


1.1316 


0.13515 


1.5876 


-0.0253 


26970 


7.49 


1.2329 


-0.228 


1.8493 


0.0337 


1.1653 


0.16885 


1.6044 


-0.0085 


27270 


7.58 


1.2329 


-0.228 


1.7987 


-0.0169 


1.1653 


0.16885 


1.5707 


-0.0422 


27570 


7.66 


1.2076 


-0.2533 


1.8071 


-0.0085 


1.1822 


0.18575 


1.5622 


-0.0507 


27870 


7.74 


1.2244 


-0.2365 


1.8156 





1.1653 


0.16885 


1.5622 


-0.0507 


28170 


7.83 


1.2498 


-0.2111 


1.8493 


0.0337 


1.2244 


0.22795 


1.5876 


-0.0253 


28470 


7.91 


1.2582 


-0.2027 


1.8409 


0.0253 


1.216 


0.21955 


1.5622 


-0.0507 


28770 


7.99 


1.3004 


-0.1605 


1.8156 





1.1822 


0.18575 


1.5622 


-0.0507 
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Table H.2 150 CFM Air Pressure Data 







wr-17 


WT-17 


wr-13 


WT-13 i 


OW-1 


OW-1 


OW-2 


OW-2 


Time(sec) Time(hr) 


DATA 


Corrected DATA 


Corrected DATA 


Corrected DATA 


Corrected 


29070 


8.08 


1.2751 


-0.1858 


1.8493 


0.0337 


1.216 


0.21955 


1.596 


-0.0169 


29370 


8.16 


1.3511 


-0.1098 


1.8409 


0.0253 


1.2329 


0.23645 


1.6298 


0.0169 


29670 


8.24 


1.6044 


0.1435 


1.9676 


0.152 


1.2582 


0.26175 


1.6129 





29970 


8.33 


1.6382 


0.1773 


1.9929 


0.1773 


1.3004 


0.30395 


1.6382 


0.0253 


30270 


8.41 


1.6129 


0.152 


1.9929 


0.1773 


1.3004 


0.30395 


1.6044 


-0.0085 


30570 


8.49 


1.6382 


0.1773 


1.9845 


0.1689 


1.292 


0.29555 


1.6298 


0.0169 


30870 


8.58 


1.6551 


0.1942 


2.0098 


0.1942 


1.292 


0.29555 


1.6382 


0.0253 


31170 


8.66 


1.6298 


0.1689 


1.976 


0.1604 


1.292 


0.29555 


1.6129 





31470 


8.74 


1.6298 


0.1689 


1.9845 


0.1689 


1.2667 


0.27025 


1.6129 





31770 


8.83 


1.6298 


0.1689 


1.976 


0.1604 


1.2667 


0.27025 


1 .6382 


0.0253 


32070 


8.91 


1.6298 


0.1689 


1.9845 


0.1689 


1.292 


0.29555 


1.6382 


0.0253 


32370 


8.99 


1.6129 


0.152 


1.9845 


0.1689 


1.2667 


0.27025 


1.596 


-0.0169 


32670 


9.08 


1.5876 


0.1267 


1.9591 


0.1435 


1.2244 


0.22795 


1.6129 





32970 


9.16 


1.6044 


0.1435 


1.9845 


0.1689 


1.3004 


0.30395 


1 .5876 


-0.0253 


33270 


9.24 


1.6044 


0.1435 


1.9845 


0.1689 


1.2667 


0.27025 


1.596 


-0.0169 


33570 


9.33 


1.6298 


0.1689 


2.0267 


0.2111 


1.3089 


0.31245 


1.6551 


0.0422 


33870 


9.41 


1.6382 


0.1773 


1.9845 


0.1689 


1.292 


0.29555 


1.5876 


-0.0253 


34170 


9.49 


1.6298 


0.1689 


2.0013 


0.1857 


1.3004 


0.30395 


1.6298 


0.0169 


34470 


9.58 


1.6298 


0.1689 


1.9929 


0.1773 


1.3004 


0.30395 


1.6298 


0.0169 


34770 


9.66 


1.6044 


0.1435 


1.976 


0.1604 


1.3004 


0.30395 


1.6129 





35070 


9.74 


1.5876 


0.1267 


1.9676 


0.152 


1.292 


0.29555 


1.596 


-0.0169 


35370 


9.83 


1.6129 


0.152 


1 .9507 


0.1351 


1.2667 


0.27025 


1.5622 


-0.0507 


35670 


9.91 


1.5876 


0.1267 


1.9507 


0.1351 


1.292 


0.29555 


1.5876 


-0.0253 


35970 


9.99 


1.596 


0.1351 


1.9422 


0.1266 


1.2582 


0.26175 


1.5876 


-0.0253 


36270 


10.08 


1.596 


0.1351 


1.9591 


0.1435 


1.2667 


0.27025 


1.5876 


-0.0253 


36570 


10.16 


1.5707 


0.1098 


1.9422 


0.1266 


1.2498 


0.25335 


1.5707 


-0.0422 


36870 


10.24 


1.5876 


0.1267 


1.9676 


0.152 


1.2667 


0.27025 


1.5876 


-0.0253 


37170 


10.33 


1.5876 


0.1267 


1.9422 


0.1266 


1.2498 


0.25335 


1.5707 


-0.0422 


37470 


10.41 


1.5707 


0.1098 


1.9422 


0.1266 


1.2582 


0.26175 


1.5538 


-0.0591 


37770 


10.49 


1.5453 


0.0844 


1.9253 


0.1097 


1.2498 


0.25335 


1.52 


-0.0929 


38070 


10.58 


1.5707 


0.1098 


1.9422 


0.1266 


1.2582 


0.26175 


1.5538 


-0.0591 


38370 


10.66 


1.5453 


0.0844 


1.9253 


0.1097 


1.2244 


0.22795 


1.5453 


-0.0676 


38670 


10.74 


1.5284 


0.0675 


1.8916 


0.076 


1.216 


0.21955 


1.5031 


-0.1098 


38970 


10.83 


1.5031 


0.0422 


1.8916 


0.076 


1.2076 


0.21115 


1.5031 


-0.1098 
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Table H.2 150 CFM Air Pressure Data 

WT-17 WT-17 WT-13 WT-13 OW-1 OW-1 OW-2 OW-2 

Time(sec) Time(hr) DATA Corrected DATA Corrected DATA Corrected DATA Corrected 

39270 10.91 1.52 0.0591 1.9 0.0844 1.216 0.21955 1.5284 -0.0845 

39570 10.99 1.5284 0.0675 1.8916 0.076 1.216 0.21955 1.5116 -0.1013 

VES2COR.WQ2 



Page 8 



Table H.4 180 CFM Air Pressure Data (Test VES-4) 







WT-17 


WT-17 


WT-13 


WT-13 


OW-1 OW-1 


OW-2 OW-2 


Time(sec) Time(hr) 


DATA 


Corrected DATA 


Corrected DATA Corrected DATA Corrected 


3090 


0.858 


0.828 


-0.447 


1.571 


-0.143 


1.089 


0.034 


1.478 


0.017 


3120 


0.867 


0.819 


-0.456 


1.545 


-0.169 


1.056 


0.067 


1.436 


-0.025 


3150 


0.875 


0.828 


-0.447 


1.545 


-0.169 


1.081 


0.042 


1.427 


-0.034 


3180 


0.883 


0.828 


-0.447 


1.545 


-0.169 


1.089 


0.034 


1.419 


-0.042 


3210 


0.892 


0.811 


-0.464 


1.554 


-0.160 


1.064 


0.059 


1.385 


-0.076 


3240 


0.900 


0.811 


-0.464 


1.520 


-0.194 


1.039 


0.084 


1.402 


-0.059 


3270 


0.908 


0.819 


-0.456 


1.528 


-0.186 


1.064 


0.059 


1.436 


-0.025 


3300 


0.917 


0.811 


-0.464 


1.528 


-0.186 


1.056 


0.067 


1.419 


-0.042 


3330 


0.925 


0.785 


-0.490 


1.520 


-0.194 


1.081 


0.042 


1.419 


-0.042 


3360 


0.933 


0.853 


-0.422 


1.571 


-0.143 


1.081 


0.042 


1.427 


-0.034 


3390 


0.942 


0.861 


-0.414 


1.588 


-0.126 


1.140 


0.017 


1.478 


0.017 


3420 


0.950 


0.836 


-0.439 


1.554 


-0.160 


1.123 


0.000 


1.528 


0.067 


3450 


0.958 


0.819 


-0.456 


1.554 


-0.160 


1.106 


0.017 


1.503 


0.042 


3480 


0.967 


0.836 


-0.439 


1.588 


-0.126 


1.148 


0.025 


1.503 


0.042 


3510 


0.975 


0.828 


-0.447 


1.596 


-0.118 


1.123 


0.000 


1.503 


0.042 


3540 


0.983 


0.811 


-0.464 


1.596 


-0.118 


1.106 


0.017 


1.520 


0.059 


3570 


0.992 


0.785 


-0.490 


1.562 


-0.152 


1.081 


0.042 


1.512 


0.051 


3870 


1.075 


0.819 


-0.456 


1.588 


-0.126 


1.081 


0.042 


1.469 


0.008 


4170 


1.158 


0.785 


-0.490 


1.613 


-0.101 


1.148 


0.025 


1.461 


-0.000 


4470 


1.242 


0.659 


-0.616 


1.613 


-0.101 


1 .081 


0.042 


1.469 


0.008 


4770 


1.325 


0.743 


-0.532 


1.596 


-0.118 


1.123 


0.000 


1.419 


-0.042 


5070 


1.408 


0.768 


-0.507 


1.562 


-0.152 


1.123 


0.000 


1.393 


0.068 


5370 


1.492 


0.743 


-0.532 


1.503 


-0.211 


1.174 


0.051 


1.343 


0.118 


5670 


1.575 


0.887 


-0.388 


1.461 


-0.253 


1.039 


0.084 


1.300 


0.161 


5970 


1.658 


0.768 


-0.507 


1.503 


-0.21 1 


1 .056 


0.067 


1.343 


0.118 


6270 


1.742 


0.659 


-0.616 


1.613 


-0.101 


1.250 


0.127 


1.267 


0.194 


6570 


1.825 


0.836 


-0.439 


1.655 


-0.059 


1.123 


0.000 


1.512 


0.051 


6870 


1.908 


0.828 


-0.447 


1.554 


-0.160 


1.224 


0.101 


1.486 


0.025 


7170 


1.992 


0.912 


-0.363 


1.588 


-0.126 


1.182 


0.059 


1.503 


0.042 


7470 


2.075 


0.768 


-0.507 


1.604 


-0.110 


1.216 


0.093 


1.393 


0.068 


7770 


2.158 


0.811 


-0.464 


1.571 


-0.143 


1.182 


0.059 


1.469 


0.008 


8070 


2.242 


0.963 


-0.312 


1.571 


-0.143 


1.309 


0.186 


1.503 


0.042 


8370 


2.325 


0.912 


-0.363 


1.588 


-0.126 


1.216 


0.093 


1.503 


0.042 


8670 


2.408 


0.954 


-0.321 


1.697 


-0.017 


1.208 


0.085 


1.545 


0.084 
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Table H.4 180 CFM Air Pressure Data (Test VES-4) 







WT-17 


WT-17 


WT-13 


WT-13 


OW-1 


OW-1 


OW-2 


OW-2 


ne(sec) Time(hr) 


DATA 


Corrected DATA 


Corrected DATA 


Corrected DATA 


Corrected 


8970 


2.492 


0.819 


-0.456 


1.689 


-0.025 


1.174 


0.051 


1.512 


0.051 


9270 


2.575 


0.920 


-0.355 


1.588 


-0.126 


1.174 


0.051 


1.604 


0.143 


9570 


2.658 


0.870 


-0.405 


1.630 


-0.084 


1.148 


0.025 


1.588 


0.127 


9870 


2.742 


0.811 


-0.464 


1.638 


-0.076 


1.123 


0.000 


1.419 


-0.042 


10170 


2.825 


0.785 


-0.490 


1.757 


0.042 


1.258 


0.135 


1.512 


0.051 


10470 


2.908 


0.929 


-0.346 


1.630 


-0.084 


1.233 


0.110 


1.689 


0.228 


10770 


2.992 


0.954 


-0.321 


1.799 


0.085 


1.385 


0.262 


1.461 


-0.000 


11070 


3.075 


1.106 


-0.169 


1.849 


0.135 


1.191 


0.068 


1.875 


0.414 


11370 


3.158 


1.013 


-0.262 


1.723 


0.009 


1.165 


0.042 


1.588 


0.127 


11670 


3.242 


0.912 


-0.363 


1.672 


-0.042 


1.393 


0.270 


1.723 


0.262 


11970 


3.325 


1.148 


-0.127 


1.731 


0.017 


1.469 


0.346 


1.849 


0.388 


12270 


3.408 


1.039 


-0.236 


1.714 


0.000 


1.250 


0.127 


1.630 


0.169 


12570 


3.492 


0.954 


-0.321 


1.858 


0.144 


1.317 


0.194 


1.630 


0.169 


.12870 


3.575 


1.013 


-0.262 


1.934 


0.220 


1.216 


0.093 


1.680 


0.219 


13170 


3.658 


0.971 


-0.304 


1.689 


-0.025 


1.317 


0.194 


1.512 


0.051 


13470 


3.742 


1.216 


-0.059 


1.824 


0.110 


1.216 


0.093 


1.875 


0.414 


13770 


3.825 


1.056 


-0.219 


1.934 


0.220 


1.385 


0.262 


1.630 


0.169 


14070 


3.908 


1.132 


-0.143 


1.900 


0.186 


1.376 


0.253 


1.714 


0.253 


14370 


3.992 


1.081 


-0.194 


1.875 


0.161 


1.334 


0.211 


1.697 


0.236 


14670 


4.075 


1.419 


0.144 


2.145 


0.431 


1.630 


0.507 


2.196 


0.735 


14970 


4.158 


1.182 


-0.093 


1.925 


0.211 


1.503 


0.380 


1.883 


0.422 


15270 


4.242 


0.828 


-0.447 


1.714 


0.000 


1.064 


-0.059 


1.334 


-0.127 


15570 


4.325 


1.106 


-0.169 


1.875 


0.161 


1.267 


0.144 


1.841 


0.380 


15870 


4.408 


1.098 


-0.177 


1.883 


0.169 


1.343 


0.220 


1.993 


0.532 


16170 


4.492 


1.081 


-0.194 


1.824 


0.110 


1.292 


0.169 


1.655 


0.194 


16470 


4.575 


1.191 


-0.084 


2.001 


0.287 


1.790 


0.667 


1.976 


0.515 


16770 


4.658 


1.165 


-0.110 


1.731 


0.017 


1.334 


0.211 


1.799 


0.338 


17070 


4.742 


1.047 


-0.228 


1.892 


0.178 


1.655 


0.532 


1.866 


0.405 


17370 


4.825 


1.165 


-0.110 


1.959 


0.245 


1.216 


0.093 


1.697 


0.236 


17670 


4.908 


1.056 


-0.219 


1.807 


0.093 


1.165 


0.042 


1.647 


0.186 


17970 


4.992 


0.861 


-0.414 


1.849 


0.135 


1.140 


0.017 


1.655 


0.194 


18270 


5.075 


1.039 


-0.236 


1.875 


0.161 


1.571 


0.448 


1.833 


0.371 


18570 


5.158 


1.250 


-0.025 


1.951 


0.237 


1.402 


0.279 


1.765 


0.304 


18870 


5.242 


1.081 


-0.194 


1.883 


0.169 


1.393 


0.270 


1.841 


0.380 
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Table H.4 1 80 CFM Air Pressure Data (Test VES-4) 







WT-17 


WT-17 


WT-13 


WT-13 


OW-1 


OW-1 


OW-2 


OW-2 


ne(sec) 


Time(hr) 


DATA 


Corrected DATA 


Corrected DATA 


Corrected DATA 


Corrected 


19170 


5.325 


1.208 


-0.067 


1.799 


0.085 


1.267 


0.144 


1.765 


0.304 


19470 


5.408 


1.317 


0.042 


1.993 


0.279 


2.077 


0.954 


2.027 


0.566 


19770 


5.492 


1.250 


-0.025 


2.035 


0.321 


2.069 


0.946 


2.052 


0.591 


20070 


5.575 


1.081 


-0.194 


1.866 


0.152 


1.376 


0.253 


1.697 


0.236 


20370 


5.658 


1.360 


0.085 


1.892 


0.178 


1.512 


0.389 


1.833 


0.371 


20670 


5.742 


1.360 


0.085 


1.723 


0.009 


0.490 


-0.633 


1.554 


0.093 


20970 


5.825 


1.444 


0.169 


1.790 


0.076 


0.996 


-0.127 


1.343 


-0.118 


21270 


5.908 


1.680 


0.405 


2.238 


0.524 


1.925 


0.802 


2.229 


0.768 


21570 


5.992 


1.588 


0.313 


2.001 


0.287 


1.520 


0.397 


1.714 


0.253 


21870 


6.075 


1.647 


0.372 


2.128 


0.414 


1.790 


0.667 


1.917 


0.456 


22170 


6.158 


1.554 


0.279 


2.010 


0.296 


1.503 


0.380 


1.782 


0.321 


22470 


6.242 


1.503 


0.228 


2.052 


0.338 


1.419 


0.296 


1.689 


0.228 


22770 


6.325 


1.740 


0.465 


2.077 


0.363 


1.267 


0.144 


1.917 


0.456 


23070 


6.408 


1.630 


0.355 


2.027 


0.313 


1.545 


0.422 


1.765 


0.304 


S4COR.WQ2 



















Table H.3 180 CFM Air Pressure Data 







WT-17 


WT-17 


WT-13 


WT-13 


OW-1 C 


W-1 


DW-2 


OW-2 


(sec) Time(hr) 


DATA 


Corrected DATA 


Corrected DATA Corrected DATA 


Corrected 





0.00 


1.4778 





1 .8747 





1.2329 





1.7987 





30 


0.01 


1.5031 


0.0253 


1.8325 


-0.0422 


1.216 


-0.0169 


1.7902 


-0.0085 


60 


0.02 


1.5116 


0.0338 


1.8578 


-0.0169 


1.2076 


-0.0253 


1.7649 


-0.0338 


90 


0.03 


1.52 


0.0422 


1.8831 


0.0084 


1.2244 


-0.0085 


1.7987 





120 


0.03 


1.3764 


-0.1014 


1.8831 


0.0084 


1 .2582 


0.0253 


1.7902 


-0.0085 


150 


0.04 


1.2329 


-0.2449 


1.8662 


-0.0085 


1.2582 


0.0253 


1.7902 


-0.0085 


180 


0.05 


1.1653 


-0.3125 


1 .7987 


-0.076 


1.2244 


-0.0085 


1.7818 


-0.0169 


210 


0.06 


1.1231 


-0.3547 


1.7987 


-0.076 


1.2076 


-0.0253 


1.7565 


-0.0422 


240 


0.07 


1.0387 


-0.4391 


1 .731 1 


-0.1436 


1.1653 


-0.0676 


1.7311 


-0.0676 


270 


0.08 


1.0387 


-0.4391 


1.7649 


-0.1098 


1.1822 


-0.0507 


1.7142 


-0.0845 


300 


0.08 


1.0471 


-0.4307 


1 .7396 


-0.1351 


1.14 


-0.0929 


1.7396 


-0.0591 


330 


0.09 


0.97111 


-0.50669 


1.672 


-0.2027 


1.1231 


-0.1098 


1.7311 


-0.0676 


360 


0.10 


0.96267 


-0.51513 


1.7142 


-0.1605 


1.14 


-0.0929 


1.7142 


-0.0845 


390 


0.11 


0.92889 


-0.54891 


1 .6973 


-0.1774 


1.1653 


-0.0676 


1.7396 


-0.0591 


420 


0.12 


0.89511 


-0.58269 


1 .6973 


-0.1774 


1 .0978 


0.1351 


1.7142 


-0.0845 


450 


0.13 


0.88667 


-0.59113 


1.672 


-0.2027 


1 .0809 


-0.152 


1.6889 


-0.1098 


480 


0.13 


0.89511 


-0.58269 


1.672 


-0.2027 


1 .0893 


0.1436 


1.6973 


-0.1014 


510 


0.14 


0.912 


-0.5658 


1.6551 


-0.2196 


1.0809 


-0.152 


1.6889 


-0.1098 


540 


0.15 


0.93734 


-0.54046 


1.6298 


-0.2449 


1 .0893 


0.1436 


1.7142 


-0.0845 


570 


0.16 


0.92889 


-0.54891 


1 .6298 


-0.2449 


1.1062 


0.1267 


1.7142 


-0.0845 


600 


0.17 


0.95423 


-0.52357 


1.672 


-0.2027 


1 .0978 


0.1351 


1.7396 


-0.0591 


630 


0.18 


0.92889 


-0.54891 


1.672 


-0.2027 


1.1316 


0.1013 


1.7311 


-0.0676 


660 


0.18 


0.92889 


-0.54891 


1.672 


-0.2027 


1.1316 


0.1013 


1.7565 


-0.0422 


690 


0.19 


1.0133 


-0.4645 


1.6467 


-0.228 


1.1231 


0.1098 


1.7311 


-0.0676 


720 


0.20 


1.0049 


-0.4729 


1.6804 


-0.1943 


1.1653 


0.0676 


1.7142 


-0.0845 


750 


0.21 


0.92889 


-0.54891 


1.672 


-0.2027 


1.14 


0.0929 


1.6889 


-0.1098 


780 


0.22 


0.93734 


-0.54046 


1.6889 


-0.1858 


1.14 


0.0929 


1.7142 


-0.0845 


810 


0.23 


0.912 


-0.5658 


1.6804 


-0.1943 


1.14 


0.0929 


1.672 


-0.1267 


840 


0.23 


0.95423 


-0.52357 


1.6551 


-0.2196 


1.1484 


0.0845 


1.6804 


-0.1183 


870 


0.24 


1.0218 


-0.456 


1.6551 


-0.2196 


1.1231 


0.1098 


1.6804 


-0.1183 


900 


0.25 


1.0387 


-0.4391 


1.6382 


-0.2365 


1.1316 


0.1013 


1.6889 


-0.1098 


930 


0.26 


0.99645 


-0.48135 


1.6298 


-0.2449 


1.1231 


0.1098 


1.672 


-0.1267 


960 


0.27 


1.0387 


-0.4391 


1.6298 


-0.2449 


1 .0978 


0.1351 


1.6804 


-0.1183 


990 


0.28 


1.0049 


-0.4729 


1.672 


-0.2027 


1 .0978 


0.1351 


1.672 


-0.1267 



Table H.3 180 CFM Air Pressure Data 







WT-17 


WT-17 


WT-13 


WT-13 


OW-1 


OW-1 


OW-2 


OW-2 


Time(sec) Time(hr) 


DATA 


Corrected DATA 


Corrected DATA 


Corrected DATA 


Corrected 


1020 


0.28 


0.97956 


-0.49824 


1.6044 


-0.2703 


1.0809 


-0.152 


1.6467 


-0.152 


1050 


0.29 


0.99645 


-0.48135 


1.6298 


-0.2449 


1.0978 


-0.1351 


1.6804 


-0.1183 


1080 


0.30 


0.97111 


-0.50669 


1.6298 


-0.2449 


1.1062 


-0.1267 


1.6804 


-0.1183 


1110 


0.31 


0.99645 


-0.48135 


1.6298 


-0.2449 


1.1062 


-0.1267 


1.6467 


-0.152 


1140 


0.32 


0.99645 


-0.48135 


1.6551 


-0.2196 


1.0978 


-0.1351 


1.6973 


-0.1014 


1170 


0.33 


1.0049 


-0.4729 


1.672 


-0.2027 


1.0893 


-0.1436 


1.672 


-0.1267 


1200 


0.33 


0.97956 


-0.49824 


1.6298 


-0.2449 


1 .0893 


-0.1436 


1.6551 


-0.1436 


1230 


0.34 


0.95423 


-0.52357 


1.6044 


-0.2703 


1.0556 


-0.1773 


1.6298 


-0.1689 


1260 


0.35 


0.95423 


-0.52357 


1.6551 


-0.2196 


1.0893 


-0.1436 


1.6804 


-0.1183 


1290 


0.36 


0.95423 


-0.52357 


1.6467 


-0.228 


1.0809 


-0.152 


1.672 


-0.1267 


1320 


0.37 


0.88667 


-0.59113 


1.6298 


-0.2449 


1.0809 


-0.152 


1.672 


-0.1267 


1350 


0.38 


0.912 


-0.5658 


1.6382 


-0.2365 


1.0556 


-0.1773 


1.6551 


-0.1436 


1380 


0.38 


0.912 


-0.5658 


1.6298 


-0.2449 


1.0809 


-0.152 


1.6467 


-0.152 


1410 


0.39 


0.912 


-0.5658 


1.6129 


-0.2618 


1.064 


-0.1689 


1.6551 


-0.1436 


1440 


0.40 


0.912 


-0.5658 


1.6129 


-0.2618 


1.0556 


-0.1773 


1.6551 


-0.1436 


1470 


0.41 


0.88667 


-0.59113 


1.6129 


-0.2618 


1.064 


-0.1689 


1.672 


-0.1267 


1500 


0.42 


0.912 


-0.5658 


1.672 


-0.2027 


1.0809 


-0.152 


1.672 


-0.1267 


1530 


0.43 


0.912 


-6.5658 


1.6298 


-0.2449 


1.0556 


-0.1773 


1.6298 


-0.1689 


1560 


0.43 


0.92045 


-0.55735 


1.6382 


-0.2365 


1 .0809 


-0.152 


1.6551 


-0.1436 


1590 


0.44 


0.95423 


-0.52357 


1.6551 


-0.2196 


1 .0809 


-0.152 


1.672 


-0.1267 


1620 


0.45 


0.92889 


-0.54891 


1.6551 


-0.2196 


1.0809 


-0.152 


1.672 


-0.1267 


1650 


0.46 


0.912 


-0.5658 


1 .6298 


-0.2449 


1.0556 


-0.1773 


1.6551 


-0.1436 


1680 


0.47 


0.912 


-0.5658 


1.6298 


-0.2449 


1.0556 


-0.1773 


1.6298 


-0.1689 


1710 


0.48 


0.95423 


-0.52357 


1.672 


-0.2027 


1 .0893 


-0.1436 


1.6551 


-0.1436 


1740 


0.48 


0.96267 


-0.51513 


1.6467 


-0.228 


1 .0809 


-0.152 


1.6467 


-0.152 


1770 


0.49 


0.92889 


-0.54891 


1.6382 


-0.2365 


1.0893 


-0.1436 


1.6298 


-0.1689 


1800 


0.50 


0.99645 


-0.48135 


1.6467 


-0.228 


1.0978 


-0.1351 


1.6467 


-0.152 


1830 


0.51 


0.97111 


-0.50669 


1 .6298 


-0.2449 


1.0809 


-0.152 


1.6467 


-0.152 


1860 


0.52 


0.97111 


-0.50669 


1.6298 


-0.2449 


1.0809 


-0.152 


1.7142 


-0.0845 


1890 


0.53 


0.97111 


-0.50669 


1.6467 


-0.228 


1.0809 


-0.152 


1.7142 


-0.0845 


1920 


0.53 


0.97956 


-0.49824 


1.6551 


-0.2196 


1.0809 


-0.152 


1.7311 


-0.0676 


1950 


0.54 


0.97111 


-0.50669 


1.6467 


-0.228 


1.0893 


-0.1436 


1.7396 


-0.0591 


1980 


0.55 


0.97956 


-0.49824 


1.672 


-0.2027 


1.1062 


-0.1267 


1.7142 


-0.0845 


2010 


0.56 


0.96267 


-0.51513 


1.6551 


-0.2196 


1.0978 


-0.1351 


1.7142 


-0.0845 



Table H.3 180 CFM Air Pressure Data 







WT-17 


WT-17 


WT-13 


WT-13 


OW-1 


OW-1 


OW-2 


OW-2 


Time(sec) Time(hr) 


DATA 


Corrected DATA 


Corrected DATA 


Corrected DATA 


Corrected 


2040 


0.57 


0.97111 


-0.50669 


1.6298 


-0.2449 


1.0809 


-0.152 


1.7311 


-0.0676 


2070 


0.58 


0.95423 


-0.52357 


1.6298 


-0.2449 


1.0809 


-0.152 


1.7227 


-0.076 


2100 


0.58 


0.96267 


-0.51513 


1.6129 


-0.2618 


1.0556 


-0.1773 


1.6889 


-0.1098 


2130 


0.59 


0.99645 


-0.48135 


1.6298 


-0.2449 


1.0809 


-0.152 


1.7396 


-0.0591 


2160 


0.60 


0.95423 


-0.52357 


1.6298 


-0.2449 


1.0809 


-0.152 


1.7227 


-0.076 


2190 


0.61 


0.95423 


-0.52357 


1.6298 


-0.2449 


1.0556 


-0.1773 


1.7142 


-0.0845 


2220 


0.62 


0.95423 


-0.52357 


1.6382 


-0.2365 


1.0809 


-0.152 


1.7227 


-0.076 


2250 


0.63 


0.95423 


-0.52357 


1.6551 


-0.2196 


1.0556 


-0.1773 


1.7142 


-0.0845 


2280 


0.63 


0.97956 


-0.49824 


1.6382 


-0.2365 


1.0809 


-0.152 


1.7142 


-0.0845 


2310 


0.64 


0.99645 


-0.48135 


1.6467 


-0.228 


1.0978 


-0.1351 


1.7142 


-0.0845 


2340 


0.65 


0.97111 


-0.50669 


1.6044 


-0.2703 


1.0893 


-0.1436 


1.7142 


-0.0845 


2370 


0.66 


0.97111 


-0.50669 


1 .5876 


-0.2871 


1.064 


-0.1689 


1.7142 


-0.0845 


2400 


0.67 


1.0049 


-0.4729 


1.596 


-0.2787 


1 .0556 


-0.1773 


1.7396 


-0.0591 


, 2430 


0.68 


1.0049 


-0.4729 


1.5876 


-0.2871 


1.0809 


-0.152 


1.7396 


-0.0591 


2460 


0.68 


0.97956 


-0.49824 


1.596 


-0.2787 


1.064 


-0.1689 


1.7142 


-0.0845 


2490 


0.69 


0.96267 


-0.51513 


1.6044 


-0.2703 


1 .0893 


-0.1436 


1 .6889 


-0.1098 


2520 


0.70 


0.97111 


-0.50669 


1.6129 


-0.2618 


1 .0809 


-0.152 


1.7142 


-0.0845 


2550 


0.71 


0.92889 


-0.54891 


1.6298 


-0.2449 


1 .0893 


-0.1436 


1 .7227 


-0.076 


2580 


0.72 


0.912 


-0.5658 


1.6551 


-0.2196 


1 .0809 


-0.152 


1.6889 


-0.1098 


2610 


0.73 


0.912 


-0.5658 


1.6298 


-0.2449 


1 .0809 


-0.152 


1.6889 


-0.1098 


2640 


0.73 


0.88667 


-0.59113 


1.6298 


-0.2449 


1.0556 


-0.1773 


1.6889 


-0.1098 


2670 


0.74 


0.86978 


-0.60802 


1.5876 


-0.2871 


1.064 


-0.1689 


1.672 


-0.1267 


2700 


0.75 


0.92045 


-0.55735 


1.6129 


-0.2618 


1.064 


-0.1689 


1.6804 


-0.1183 


2730 


0.76 


0.912 


-0.5658 


1 .6298 


-0.2449 


1.0809 


-0.152 


1.7142 


-0.0845 


2760 


0.77 


0.92045 


-0.55735 


1.6298 


-0.2449 


1.0809 


-0.152 


1.7227 


-0.076 


2790 


0.78 


0.92045 


-0.55735 


1.6129 


-0.2618 


1.0556 


-0.1773 


1.7142 


-0.0845 


2820 


0.78 


0.92045 


-0.55735 


1.672 


-0.2027 


1.0893 


-0.1436 


1.7142 


-0.0845 


2850 


0.79 


0.95423 


-0.52357 


1.6551 


-0.2196 


1.0809 


-0.152 


1 .7227 


-0.076 


2880 


0.80 


0.95423 


-0.52357 


1.672 


-0.2027 


1.1062 


-0.1267 


1.6382 


-0.1605 


2910 


0.81 


0.97111 


-0.50669 


1.6467 


-0.228 


1.0809 


-0.152 


1.6298 


-0.1689 


2940 


0.82 


0.97111 


-0.50669 


1.596 


-0.2787 


1.0556 


-0.1773 


1.596 


-0.2027 


2970 


0.83 


1.0049 


-0.4729 


1.6129 


-0.2618 


1.0809 


-0.152 


1.6044 


-0.1943 


3000 


0.83 


0.99645 


-0.48135 


1.6382 


-0.2365 


1.0893 


-0.1436 


1.6298 


-0.1689 


3030 


0.84 


0.97956 


-0.49824 


1.6804 


-0.1943 


1.0809 


-0.152 


1.6129 


-0.1858 



Table H.3 180 CFM Air Pressure Data 







WT-17 WT-17 


WT-13 WT-13 


OW-1 OW-1 


OW-2 OW-2 


Time(sec) Time(hr) 


DATA Corrected DATA Corrected DATA Corrected DATA Corrected 


3060 


0.85 


0.97956 


-0.49824 


1.6804 


-0.1943 


1.0809 


-0.152 


1.6129 


-0.1858 


3090 


0.86 


0.95423 


-0.52357 


1.6382 


-0.2365 


1.0809 


-0.152 


1.6044 


-0.1943 


3120 


0.87 


0.95423 


-0.52357 


1.6382 


-0.2365 


1 .0556 


-0.1773 


1.6298 


-0.1689 


3150 


0.88 


0.97111 


-0.50669 


1.6382 


-0.2365 


1.0556 


-0.1773 


1.6467 


-0.152 


3180 


0.88 


0.97111 


-0.50669 


1.6551 


-0.2196 


1.0809 


-0.152 


1.6467 


-0.152 


3210 


0.89 


0.99645 


-0.48135 


1.6551 


-0.2196 


1.0809 


-0.152 


1.672 


-0.1267 


3240 


0.90 


0.95423 


-0.52357 


1.6129 


-0.2618 


1.0556 


-0.1773 


1.6044 


-0.1943 


3270 


0.91 


0.96267 


-0.51513 


1.6298 


-0.2449 


1.0556 


0.1773 


1.6298 


-0.1689 


3300 


0.92 


0.95423 


-0.52357 


1.6551 


-0.2196 


1.0556 


0.1773 


1.6129 


0.1858 


3330 


0.93 


0.95423 


-0.52357 


1.672 


0.2027 


1.0556 


0.1773 


1.5876 


0.2111 


3360 


0.93 


0.95423 


-0.52357 


1.6467 


-0.228 


1.0556 


0.1773 


1.5876 


0.2111 


3390 


0.94 


0.96267 


-0.51513 


1.6298 


0.2449 


1.0556 


0.1773 


1.5876 


0.2111 


3420 


0.95 


0.92889 


-0.54891 


1.6382 


0.2365 


1.064 


0.1689 


1.596 


0.2027 


3450 


0.96 


0.93734 


-0.54046 


1.596 


0.2787 


1.0471 


0.1858 


1.6129 


0.1858 


3480 


0.97 


0.912 


-0.5658 


1.6129 


0.2618 


1.0387 


0.1942 


1.6129 


0.1858 


3510 


0.98 


0.95423 


-0.52357 


1.6382 


0.2365 


1 .0387 


0.1942 


1.6382 


0.1605 


3540 


0.98 


0.95423 


-0.52357 


1.6298 


0.2449 


1.0556 


0.1773 


1.6044 


0.1943 


3570 


0.99 


0.93734 


-0.54046 


1.6382 


0.2365 


1.0556 


0.1773 


1.6044 


0.1943 


3870 


1.08 


0.97956 


-0.49824 


1.6044 


0.2703 


1.0809 


-0.152 


1.6382 


0.1605 


4170 


1.16 


0.93734 


-0.54046 


1 .6298 


0.2449 


1.0809 


-0.152 


1.6298 


0.1689 


4470 


1.24 


0.836 


-0.6418 


1.672 


0.2027 


1.1653 


0.0676 


1.5453 


0.2534 


4770 


1.33 


0.85289 


-0.62491 


1.6382 


0.2365 


1.1062 


0.1267 


1.52 


0.2787 


5070 


1.41 


0.86978 


-0.60802 


1.6298 


0.2449 


1.1231 


0.1098 


1.52 


0.2787 


5370 


1.49 


0.89511 


-0.58269 


1 .4778 


0.3969 


1 .0809 


-0.152 


1.5876 


0.2111 


5670 


1.58 


1.0049 


-0.4729 


1.596 


0.2787 


1.064 


0.1689 


1.5284 


0.2703 


5970 


1.66 


0.95423 


-0.52357 


1.596 


0.2787 


1.0556 


0.1773 


1.596 


0.2027 


6270 


1.74 


0.89511 


-0.58269 


1.6889 


0.1858 


1.2498 


0.0169 


1.7565 


0.0422 


6570 


1.83 


0.95423 


-0.52357 


1.7142 


0.1605 


1.1907 


0.0422 


1.6973 


0.1014 


6870 


1.91 


0.912 


-0.5658 


1.5876 


0.2871 


1.1231 


0.1098 


1.8071 


0.0084 


7170 


1.99 


1.0387 


-0.4391 


1.6551 


0.2196 


1.216 


0.0169 


1.5876 


0.2111 


7470 


2.08 


0.96267 


-0.51513 


1.596 


0.2787 


1.1738 


0.0591 


1.672 


0.1267 


7770 


2.16 


0.86978 


-0.60802 


1.6804 


0.1943 


1.1653 


0.0676 


1.672 


0.1267 


8070 


2.24 


0.95423 


-0.52357 


1.6298 


0.2449 


1.1653 


0.0676 


1.596 


0.2027 


8370 


2.33 


0.96267 


-0.51513 


1.6298 


0.2449 


1.0809 


-0.152 


1.7396 


0.0591 



Table H.3 180 CFM Air Pressure Data 







WT-17 


WT-17 


WT-13 


WT-13 


OW-1 


OW-1 


OW-2 


OW-2 


Time(sec) Time(hr) 


DATA 


Corrected DATA 


Corrected DATA 


Corrected DATA 


Corrected 


8670 


2.41 


0.99645 


-0.48135 


1.7142 


-0.1605 


1.1822 


-0.0507 


1.5876 


-0.2111 


8970 


2.49 


0.95423 


-0.52357 


1.672 


-0.2027 


1.216 


-0.0169 


1.7396 


-0.0591 


9270 


2.58 


0.88667 


-0.59113 


1.5876 


-0.2871 


1.1484 


-0.0845 


1.5538 


-0.2449 


9570 


2.66 


0.912 


-0.5658 


1.6298 


-0.2449 


1.1231 


-0.1098 


1 .5876 


-0.2111 


9870 


2.74 


1.0387 


-0.4391 


1.6551 


-0.2196 


1.1231 


-0.1098 


1.7227 


-0.076 


10170 


2.83 


1.1822 


-0.2956 


1.6044 


-0.2703 


1.0978 


-0.1351 


1.672 


-0.1267 


10470 


2.91 


1.0387 


-0.4391 


1.7987 


-0.076 


1.2498 


0.0169 


1.8409 


0.0422 


10770 


2.99 


1.1231 


-0.3547 


1.8916 


0.0169 


1.2667 


0.0338 


1.52 


-0.2787 


11070 


3.08 


0.89511 


-0.58269 


1.7902 


-0.0845 


1.2751 


0.0422 


1.672 


-0.1267 


11370 


3.16 


0.99645 


-0.48135 


1.7142 


-0.1605 


1.1907 


-0.0422 


1.7227 


-0.076 


11670 


3.24 


1.0218 


-0.456 


1.5876 


-0.2871 


1.0893 


-0.1436 


1.672 


-0.1267 


11970 


3.33 


0.912 


-0.5658 


1.7649 


-0.1098 


1 .2329 





1.6298 


-0.1689 


12270 


3.41 


1.0218 


-0.456 


1 .6298 


-0.2449 


1 .2498 


0.0169 


1.9 


0.1013 


12570 


3.49 


1.0387 


-0.4391 


1.9845 


0.1098 


1.2751 


0.0422 


1.7565 


-0.0422 


12870 


3.58 


1.1653 


-0.3125 


1.9591 


0.0844 


1.2667 


0.0338 


1 .8071 


0.0084 


13170 


3.66 


0.99645 


-0.48135 


1.8578 


-0.0169 


1.2076 


-0.0253 


1 .8662 


0.0675 


13470 


3.74 


1.0809 


-0.3969 


1.7649 


-0.1098 


1 .2244 


-0.0085 


1.52 


-0.2787 


13770 


3.83 


1.064 


-0.4138 


1.7987 


-0.076 


1.1822 


-0.0507 


1 .6298 


-0.1689 


14070 


3.91 


1.0978 


-0.38 


1.8071 


-0.0676 


1.2329 





1.596 


-0.2027 


14370 


3.99 


1.0387 


-0.4391 


1.672 


-0.2027 


1.1231 


-0.1098 


1.8578 


0.0591 


14670 


4.08 


1.0809 


-0.3969 


1 .7902 


-0.0845 


1 .2498 


0.0169 


1.6467 


-0.152 


14970 


4.16 


0.92889 


-0.54891 


1.6889 


-0.1858 


1.0978 


-0.1351 


1.8662 


0.0675 


15270 


4.24 


1.1738 


-0.304 


1.7142 


-0.1605 


1.1738 


-0.0591 


1.8916 


0.0929 


15570 


4.33 


1.0133 


-0.4645 


1 .9085 


0.0338 


1.1822 


-0.0507 


1.7311 


-0.0676 


15870 


4.41 


1.1316 


-0.3462 


1.6804 


-0.1943 


1.2244 


-0.0085 


1.7396 


-0.0591 


16170 


4.49 


1.064 


-0.4138 


1.6467 


-0.228 


1.14 


-0.0929 


1.9 


0.1013 


16470 


4.58 


0.96267 


-0.51513 


1.7987 


-0.076 


1.292 


0.0591 


1.7565 


-0.0422 


16770 


4.66 


1.1062 


-0.3716 


1.7396 


-0.1351 


1 .2076 


-0.0253 


2.0436 


0.2449 


17070 


4.74 


1.0809 


-0.3969 


2.0013 


0.1266 


1.3933 


0.1604 


1 .8071 


0.0084 


17370 


4.83 


• 1.0218 


-0.456 


1.9085 


0.0338 


1.2076 


-0.0253 


1.8831 


0.0844 


17670 


4.91 


1.1738 


-0.304 


1.8831 


0.0084 


1.3427 


0.1098 


1.8156 


0.0169 


17970 


4.99 


1.1484 


-0.3294 


2.0351 


0.1604 


1.3764 


0.1435 


2.0098 


0.2111 


18270 


5.08 


1.1484 


-0.3294 


1.9085 


0.0338 


1.2498 


0.0169 


1.7396 


-0.0591 


18570 


5.16 


1.064 


-0.4138 


1.7396 


-0.1351 


1.1484 


-0.0845 


1.824 


0.0253 



Table H.3 1 80 CFM Air Pressure Data 







WT-17 


WT-17 


WT-13 WT-13 


OW-1 


OW-1 


OW-2 


OW-2 


Time(sec) Time(hr) 


DATA 


Corrected DATA Corrected DATA 


Corrected DATA 


Corrected 


18870 


5.24 


1.2582 


-0.2196 


1.9422 


0.0675 


1.3511 


0.1182 


1.7565 


-0.0422 


19170 


5.33 


1.2667 


-0.2111 


1.8409 


0.0338 


1.1907 


-0.0422 


1.7311 


-0.0676 


19470 


5.41 


1.0809 


-0.3969 


1.7565 


0.1182 


1.0218 


-0.2111 


1.7142 


-0.0845 


19770 


5.49 


1.0809 


-0.3969 


1.6804 


0.1943 


1.1822 


-0.0507 


1.7142 


-0.0845 


20070 


5.58 


1.0809 


-0.3969 


1.8409 


0.0338 


1.3342 


0.1013 


1.6973 


-0.1014 


20370 


5.66 


1.1062 


-0.3716 


1.7396 


0.1351 


1.1653 


-0.0676 


1.8831 


0.0844 


20670 


5.74 


1.1062 


-0.3716 


1.8071 


0.0676 


1.4356 


0.2027 


1.7902 


-0.0085 


20970 


5.83 


0.97956 


-0.49824 


1.6973 


0.1774 


0.99645 


-0.23645 


1.8747 


0.076 


21270 


5.91 


1.0809 


-0.3969 


1.7649 


0.1098 


1.2076 


-0.0253 


1.6129 


-0.1858 


21570 


5.99 


1.0556 


-0.4222 


1.7142 


0.1605 


1 .3596 


0.1267 


1.7142 


-0.0845 


21870 


6.08 


1.0893 


-0.3885 


1.7649 


0.1098 


1.1653 


-0.0676 


1.6467 


-0.152 


22170 


6.16 


0.99645 


-0.48135 


1.6889 


0.1858 


1 .2076 


-0.0253 


1.672 


-0.1267 


22470 


6.24 


1.064 


-0.4138 


1.7396 


0.1351 


1.2244 


-0.0085 


1.7818 


-0.0169 


22770 


6.33 


1.1316 


-0.3462 


1.8493 


0.0254 


1.2751 


0.0422 


1.7142 


-0.0845 


23070 


6.41 


1.0893 


-0.3885 


1.8493 


0.0254 


1.444 


0.21 1 1 


1.7142 


-0.0845 


23370 


6.49 


1.1062 


-0.3716 


1.7987 


-0.076 


1.3849 


0.152 


1.6298 


-0.1689 


23670 


6.58 


1.0809 


-0.3969 


1.8071 


0.0676 


1.3342 


0.1013 


1.7649 


-0.0338 


23970 


6.66 


1.064 


-0.4138 


1 .7396 


0.1351 


1.3511 


0.1182 


1.7902 


-0.0085 


24270 


6.74 


1.064 


-0.4138 


1.7396 


0.1351 


1.3173 


0.0844 


1.7311 


-0.0676 


24570 


6.83 


1.0133 


-0.4645 


1.7142 


0.1605 


1.2498 


0.0169 


1.6804 


-0.1183 


24870 


6.91 


1.0471 


-0.4307 


1.7565 


0.1182 


1 .2498 


0.0169 


1.672 


-0.1267 


25170 


6.99 


0.97111 


-0.50669 


1 .7227 


-0.152 


1.2076 


-0.0253 


1.7142 


-0.0845 


25470 


7.08 


1.0471 


-0.4307 


1.7649 


0.1098 


1.3004 


0.0675 


1.7649 


-0.0338 


25770 


7.16 


1.0387 


-0.4391 


1.7565 


0.1182 


1 .3933 


0.1604 


1.6467 


-0.152 


26070 


7.24 


0.96267 


-0.51513 


1.7565 


0.1182 


1.3004 


0.0675 


1.6467 


-0.152 


26370 


7.33 


1.0387 


-0.4391 


1.7311 


0.1436 


1.3933 


0.1604 


1.672 


-0.1267 


26670 


7.41 


1.0556 


-0.4222 


1.7565 


0.1182 


1.3427 


0.1098 


1.6467 


-0.152 


26970 


7.49 


1.0387 


-0.4391 


1.7142 


0.1605 


1.2751 


0.0422 


1.7396 


-0.0591 


27270 


7.58 


1.064 


-0.4138 


1.7396 


0.1351 


1.3004 


0.0675 


1.7396 


-0.0591 


27570 


7.66 


1.0133 


-0.4645 


1.7142 


0.1605 


1.3089 


0.076 


1.7902 


-0.0085 


27870 


7.74 


1.0809 


-0.3969 


1.7649 


0.1098 


1.292 


0.0591 


1.7565 


-0.0422 


28170 


7.83 


1.0387 


-0.4391 


1.7396 -0.1351 


1.3173 


0.0844 


1.6973 


-0.1014 


28470 


7.91 


1.0218 


-0.456 


1.7227 


-0.152 


1.2498 


0.0169 


1.5876 


-0.2111 


28770 


7.99 


1.4862 


0.0084 


1.9253 


0.0506 


1.3342 


0.1013 


1.7396 


-0.0591 



Table H.3 180 CFM Air Pressure Data 







WT-17 WT-17 


WT-13 


WT-13 


OW-1 


OW-1 


OW-2 OW-2 


Time(sec) Time(hr) 


DATA Corrected DATA 


Corrected DATA 


Corrected DATA Corrected 


29070 


8.08 


1.5453 


0.0675 


1.9591 


0.0844 


1.3764 


0.1435 


1 .6889 


-0.1098 


29370 


8.16 


1.5284 


0.0506 


1.9591 


0.0844 


1.3849 


0.152 


1.7396 


-0.0591 


29670 


8.24 


1.5453 


0.0675 


1.9507 


0.076 


1.4018 


0.1689 


1.7565 


-0.0422 


29970 


8.33 


1.5453 


0.0675 


2.0098 


0.1351 


1.444 


0.21 1 1 


1.7987 





30270 


8.41 


1.5876 


0.1098 


1.9845 


0.1098 


1 .3933 


0.1604 


1.7565 


-0.0422 


30570 


8.49 


1.6044 


0.1266 


2.0013 


0.1266 


1.4187 


0.1858 


1.7565 


-0.0422 


30870 


8.58 


1.596 


0.1182 


2.0098 


0.1351 


1 .4271 


0.1942 


1.8493 


0.0506 


31170 


8.66 


1.6044 


0.1266 


2.0098 


0.1351 


1.4609 


0.228 


1.8578 


0.0591 


31470 


8.74 


1.5707 


0.0929 


1.976 


0.1013 


1.4271 


0.1942 


1.824 


0.0253 


31770 


8.83 


1.52 


0.0422 


1.9169 


0.0422 


1 .3596 


0.1267 


1.6889 


-0.1098 


32070 


8.91 


1.52 


0.0422 


1.9253 


0.0506 


1.3764 


0.1435 


1.6973 


0.1014 


32370 


8.99 


1.5453 


0.0675 


1.9507 


0.076 


1.4018 


0.1689 


1.7396 


0.0591 


32670 


9.08 


1.52 


0.0422 


1.9422 


0.0675 


1.3849 


0.152 


1.7227 


-0.076 


32970 


9.16 


1.5453 


0.0675 


1.9507 


0.076 


1.3764 


0.1435 


1.7227 


-0.076 


33270 


9.24 


1.5031 


0.0253 


1.9253 


0.0506 


1 .3596 


0.1267 


1.6889 


0.1098 


33570 


9.33 


1.5031 


0.0253 


1.9 


0.0253 


1.3342 


0.1013 


1.6804 


0.1183 


33870 


9.41 


1.5284 


0.0506 


1.9169 


0.0422 


1.3511 


0.1182 


1.6889 


0.1098 


34170 


9.49 


1.52 


0.0422 


1 .9338 


0.0591 


1.3849 


0.152 


1.7142 


0.0845 


34470 


9.58 


1.5284 


0.0506 


1 .9338 


0.0591 


1.3764 


0.1435 


1.6889 


0.1098 


34770 


9.66 


1.5116 


0.0338 


1.9085 


0.0338 


1 .3596 


0.1267 


1 .6973 


0.1014 


35070 


9.74 


1.5284 


0.0506 


1 .9253 


0.0506 


1.3849 


0.152 


1.7142 


0.0845 


35370 


9.83 


1.5031 


0.0253 


1.9253 


0.0506 


1.3764 


0.1435 


1.6889 


0.1098 


35670 


9.91 


1.5116 


0.0338 


1.9169 


0.0422 


1 .351 1 


0.1182 


1.6973 


0.1014 


35970 


9.99 


1.5031 


0.0253 


1.9169 


0.0422 


1.3764 


0.1435 


1.7142 


0.0845 


36270 


10.08 


1.5031 


0.0253 


1.9085 


0.0338 


1.3342 


0.1013 


1.6804 


0.1183 


36570 


10.16 


1.4778 





1.9 


0.0253 


1.3427 


0.1098 


1.6804 


0.1183 


36870 


10.24 


1.4693 


-0.0085 


1.8662 


-0.0085 


1.3173 


0.0844 


1.6551 


0.1436 


37170 


10.33 


1.4609 


-0.0169 


1.8831 


0.0084 


1.3089 


0.076 


1.6551 


0.1436 


37470 


10.41 


1.4693 


-0.0085 


1.8747 





1.292 


0.0591 


1.6298 


0.1689 


37770 


10.49 


1.4693 


-0.0085 


1 .8747 





1.3173 


0.0844 


1.6551 


0.1436 


38070 


10.58 


1.4609 


-0.0169 


1.8831 


0.0084 


1.3173 


0.0844 


1.6551 


0.1436 


38370 


10.66 


1.4693 


-0.0085 


1.8747 





1.292 


0.0591 


1.6298 


0.1689 


38670 


10.74 


1.4609 


-0.0169 


1.8747 





1.3173 


0.0844 


1.6551 


0.1436 


38970 


10.83 


1.4609 


-0.0169 


1.8662 


-0.0085 


1.3173 


0.0844 


1.6551 - 


0.1436 



Table H.3 180 CFM Air Pressure Data 

WT-17 WT-17 WT-13 WT-13 OW-1 OW-1 OW-2 OW-2 

Tirne(sec) Time(hr) DATA Corrected DATA Corrected DATA Corrected DATA Corrected 

39270 10.91 1.444 -0.0338 1.8578 -0.0169 1.3004 0.0675 1.6298 -0.1689 

39570 10.99 1.4356 -0.0422 1.8578 -0.0169 1.3004 0.0675 1.6298 -0.1689 

VES3COR.WQ2 
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Table H.5 Extraction Vacuum in PR-1 







VES-1 




VES-2 




VES-3 




VES^» 








PR-1 


PR-1 


PR-1 


PR-1 


PR-1 PR-1 


PR-1 


PR-1 


(sec) Time(hr) 


DATA 


Corrected DATA 


Corrected DATA Corrected DATA 


Corrected 





0.00 


1.647 


0.000 


1.8493 





1.8662 





1.909 


-0.000 


30 


0.01 


1.782 


0.135 


1.8493 





1.8662 





1.917 


0.008 


60 


0.02 


1.714 


0.067 


1.8071 


-0.0422 


1.8831 


0.0169 


1.917 


0.008 


90 


0.03 


1.596 


-0.051 


1.7818 


-0.0675 


1.9 


0.0338 


-0.760 


-2.669 


120 


0.03 


1.503 


-0.144 


1.7818 


-0.0675 


-0.76845 -2.63465 


-1.486 


-3.395 


150 


0.04 


-1.436 


-3.082 


1.8156 


-0.0337 


-1.3596 


3.2258 


-1.545 


-3.454 


180 


0.05 


-1.621 


-3.268 


1.7987 


-0.0506 


-1.3596 


3.2258 


-1.571 


-3.480 


210 


0.06 


-1.680 


-3.327 


1.7565 


-0.0928 


-1.3933 


3.2595 


-1.528 


-3.437 


240 


0.07 


-1.630 


-3.277 


1.7565 


-0.0928 


-1.4102 


3.2764 


-1.520 


-3.429 


270 


0.08 


-1.621 


-3.268 


-0.32089 


-2.17019 


-1.3933 


3.2595 


-1.486 


-3.395 


300 


0.08 


-1.604 


-3.251 


-0.684 


-2.5333 


-1.3596 


3.2258 


-1.486 


-3.395 


330 


0.09 


-1.571 


-3.217 


-0.76 


-2.6093 


-1.3596 


3.2258 


-1.469 


-3.378 


360 


0.10 




-1.647 


-0.532 


-2.3813 


-1.3596 


3.2258 


-1.444 


-3.353 


390 


0.11 


-1.436 


-3.082 


-0.56578 


-2.41508 


-1.3427 


3.2089 


-1.419 


-3.328 


420 


0.12 


-1.360 


-3.006 


-0.56578 


-2.41508 


-1.3342 


3.2004 


-1.419 


-3.328 


450 


0.13 


-1.275 


-2.922 


-0.52356 


-2.37286 


-1.3004 


3.1666 


-1.402 


-3.311 


480 


0.13 


-1.250 


-2.897 


-0.54889 


-2.39819 


-1.3089 


3.1751 


-1.385 


-3.294 


510 


0.14 


-0.988 


-2.635 


-0.52356 


-2.37286 


-1.2667 


3.1329 


-1.495 


-3.404 


540 


0.15 


0.363 


-1.284 


-0.50667 


-2.35597 


-1.2751 


3.1413 


-1.495 


-3.404 


570 


0.16 


0.532 


-1.115 


-0.48133 


-2.33063 


-1.2582 


3.1244 


-1.486 


-3.395 


600 


0.17 


0.616 


-1.030 


-0.47289 


-2.32219 


-1.2329 


3.0991 


-1.503 


-3.412 


630 


0.18 


0.659 


-0.988 


-0.43067 


-2.27997 


-1.2498 


-3.116 


-1.478 


-3.387 


660 


0.18 


0.684 


-0.963 


-0.43911 


-2.28841 


-1.2329 


3.0991 


-1.478 


-3.387 


690 


0.19 


0.735 


-0.912 


-0.39689 


-2.24619 


-1.216 


3.0822 


-1.503 


-3.412 


720 


0.20 


0.701 


-0.946 


-0.38845 


-2.23775 


-1.1991 


3.0653 


-1.461 


-3.370 


750 


0.21 


0.794 


-0.853 


-0.43911 


-2.28841 


-1.2667 


3.1329 


-1.486 


-3.395 


780 


0.22 


0.743 


-0.904 


-0.42222 


-2.27152 


-1.2498 


-3.116 


-1.478 


-3.387 


810 


0.23 


0.828 


-0.819 


-0.39689 


-2.24619 


-1.2413 - 


3.1075 


-1.495 


-3.404 


840 


0.23 


0.709 


-0.937 


-0.40533 


-2.25463 


-1.2076 - 


3.0738 


-1.478 


-3.387 


870 


0.24 


0.895 


-0.752 


-0.44756 


-2.29686 


-1.2667 - 


3.1329 


-1.528 


-3.437 


900 


0.25 


0.785 


-0.861 


-0.43911 


-2.28841 


-1.2582 - 


3.1244 


-1.512 


-3.421 


930 


0.26 


0.878 


-0.768 


-0.42222 


-2.27152 


-1.2582 - 


3.1244 


-1.528 


-3.437 


960 


0.27 


0.963 


-0.684 


-0.39689 


-2.24619 


-1.2582 - 


3.1244 


-1.520 


-3.429 
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Table H.5 Extraction Vacuum in PR-1 







VES-1 




VES-2 




VES-3 




VES^t 








PR-1 


PR-1 


PR-1 


PR-1 


PR-1 


PR-1 


PR-1 


PR-1 


Time (sec) Time(hr) 


DATA 


Corrected DATA 


Corrected DATA 


Corrected DATA 


Corrected 


990 


0.28 


0.828 


-0.819 


-0.43911 


-2.28841 


-1.3004 


-3.1666 


-1.537 


-3.446 


1020 


0.28 


0.828 


-0.819 


-0.38845 


-2.23775 


-1.3089 


-3.1751 


-1.537 


-3.446 


1050 


0.29 


0.895 


-0.752 


-0.39689 


-2.24619 


-1.3173 


-3.1835 


-1.545 


-3.454 


1080 


0.30 


0.828 


-0.819 


-0.40533 


-2.25463 


-1.3258 


-3.192 


-1.528 


-3.437 


1110 


0.31 


0.861 


-0.785 


-0.38845 


-2.23775 


-1.2582 


-3.1244 


-1.520 


-3.429 


1140 


0.32 


0.963 


-0.684 


-0.43911 


-2.28841 


-1.2498 


-3.116 


-1.520 


-3.429 


1170 


0.33 


0.777 


-0.870 


-0.40533 


-2.25463 


-1.292 


-3.1582 


-1.486 


-3.395 


1200 


0.33 


0.828 


-0.819 


-0.43911 


-2.28841 


-1.3089 


-3.1751 


-1.486 


-3.395 


1230 


0.34 


0.743 


-0.904 


-0.39689 


-2.24619 


-1.3089 


-3.1751 


-1.334 


-3.243 


1260 


0.35 


0.870 


-0.777 


-0.36311 


-2.21241 


-1.2582 


-3.1244 


-1.427 


-3.336 


1290 


0.36 


0.878 


-0.768 


-0.34622 


-2.19552 


-1.2076 


-3.0738 


-1.393 


-3.302 


1320 


0.37 


0.828 


-0.819 


-0.43911 


-2.28841 


-1.292 


-3.1582 


-1.402 


-3.311 


1350 


0.38 


1.013 


-0.633 


-0.43067 


-2.27997 


-1.2498 


-3.116 


-1.351 


-3.260 


1380 


0.38 


0.996 


-0.650 


-0.42222 


-2.27152 


-1.2076 


-3.0738 


-1.393 


-3.302 


1410 


0.39 


0.963 


-0.684 


-0.43911 


-2.28841 


-1.1991 


-3.0653 


-1.376 


-3.285 


1440 


0.40 


0.861 


-0.785 


-0.43911 


-2.28841 


-1.1316 


-2.9978 


-1.351 


-3.260 


1470 


0.41 


0.954 


-0.692 


-0.43911 


-2.28841 


-1.1569 


-3.0231 


-1.351 


-3.260 


1500 


0.42 


0.963 


-0.684 


-0.39689 


-2.24619 


-1.0893 


-2.9555 


-1.334 


-3.243 


1530 


0.43 


0.954 


-0.692 


-0.39689 


-2.24619 


-1.1231 


-2.9893 


-1.368 


-3.277 


1560 


0.43 


0.996 


-0.650 


-0.34622 


-2.19552 


-1.0978 


-2.964 


-1.284 


-3.193 


1590 


0.44 


0.819 


-0.828 


-0.34622 


-2.19552 


-1.0978 


-2.964 


-1.292 


-3.201 


1620 


0.45 


0.870 


-0.777 


-0.19422 


-2.04352 


-1.0218 


-2.888 


-1.250 


-3.159 


1650 


0.46 


0.912 


-0.735 


-0.25333 


-2.10263 


-1.0724 


-2.9386 


-1.233 


-3.142 


1680 


0.47 


0.887 


-0.760 


-0.25333 


-2.10263 


-1.0471 


-2.9133 


-1.224 


-3.133 


1710 


0.48 


0.878 


-0.768 


-0.27022 


-2.11952 


-1.0471 


-2.9133 


-1.106 


-3.015 


1740 


0.48 


1.005 


-0.642 


-0.31245 


-2.16175 


-1.0302 


-2.8964 


-1.148 


-3.057 


1770 


0.49 


1.106 


-0.541 


-0.34622 


-2.19552 


-1.0218 


-2.888 


-1.115 


-3.024 


1800 


0.50 


0.954 


-0.692 


-0.31245 


-2.16175 


-0.988 


-2.8542 


-1.132 


-3.041 


1830 


0.51 


1.064 


-0.583 


-0.21956 


-2.06886 


-0.99645 


-2.86265 


-1.165 


-3.074 


1860 


0.52 


0.963 


-0.684 


-0.228 


-2.0773 


-0.99645 


-2.86265 


-1.140 


-3.049 


1890 


0.53 


0.937 


-0.709 


-0.26178 


-2.11108 


-0.988 


-2.8542 


-1.165 


-3.074 


1920 


0.53 


1.022 


-0.625 


-0.27022 


-2.11952 


-0.97956 


-2.84576 


-1.148 


-3.057 


1950 


0.54 


0.954 


-0.692 


-0.31245 


-2.16175 


-0.99645 


-2.86265 


-1.157 


-3.066 
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Table H.5 Extraction Vacuum in PR-1 







VES-1 




VES-2 




VES-3 




VES^l 








PR-1 


PR-1 


PR-1 


PR-1 


PR-1 


PR-1 


PR-1 


PR-1 


Time (sec) Time(hr) 


DATA 


Corrected DATA 


Corrected DATA 


Corrected DATA 


Corrected 


1980 


0.55 


1.064 


-0.583 


-0.21111 


-2.06041 


-0.97111 


-2.83731 


-1.182 


-3.091 


2010 


0.56 


0.996 


-0.650 


-0.228 


-2.0773 


-1.0133 


-2.8795 


-1.199 


-3.108 


2040 


0.57 


0.912 


-0.735 


-0.17733 


-2.02663 


-1.0049 


-2.8711 


-1.216 


-3.125 


2070 


0.58 


1.081 


-0.566 


-0.09289 


-1.94219 


-1.0387 


-2.9049 


-1.191 


-3.100 


2100 


0.58 


0.954 


-0.692 


-0.08445 


-1.93375 


-1.0302 


-2.8964 


-1.208 


-3.117 


2130 


0.59 


1.191 


-0.456 


-0.19422 


-2.04352 


-0.988 


-2.8542 


-1.224 


-3.133 


2160 


0.60 


0.963 


-0.684 


-0.228 


-2.0773 


-1.0471 


-2.9133 


-1.191 


-3.100 


2190 


0.61 


0.954 


-0.692 


-0.21956 


-2.06886 


-1.0387 


-2.9049 


-1.199 


-3.108 


2220 


0.62 


1.013 


-0.633 


-0.25333 


-2.10263 


-1.0471 


-2.9133 


-1.216 


-3.125 


2250 


0.63 


0.996 


-0.650 


-0.18578 


-2.03508 


-1.0724 


-2.9386 


-1.199 


-3.108 


2280 


0.63 


1.106 


-0.541 


0.016889 


-1.83241 


-1.0471 


-2.9133 


-1.199 


-3.108 


2310 


0.64 


1.013 


-0.633 


-0.06756 


-1.91686 


-1.0302 


-2.8964 


-1.199 


-3.108 


2340 


0.65 


0.954 


-0.692 


-0.16889 


-2.01819 


-1.0893 


-2.9555 


-1.224 


-3.133 


2370 


0.66 


0.963 


-0.684 


-0.18578 


-2.03508 


-1.0556 


-2.9218 


-1.208 


-3.117 


2400 


0.67 


1.140 


-0.507 


-0.10133 


-1.95063 


-1.0387 


-2.9049 


-1.182 


-3.091 


2430 


0.68 


1.081 


-0.566 


-0.14356 


-1.99286 


-1.0133 


-2.8795 


-1.182 


-3.091 


2460 


0.68 


1.123 


-0.524 


-0.18578 


-2.03508 


-1.0387 


-2.9049 


-1.199 


-3.108 


2490 


0.69 


1.047 


-0.600 


-0.04222 


-1.89152 


-1.0387 


-2.9049 


-1.216 


-3.125 


2520 


0.70 


1.039 


-0.608 


-0.09289 


-1.94219 


-1.0049 


-2.8711 


-1.199 


-3.108 


2550 


0.71 


1.047 


-0.600 


-0.10133 


-1.95063 


-1.064 


-2.9302 


-1.182 


-3.091 


2580 


0.72 


1.056 


-0.591 


-0.10978 


-1.95908 


-1.0809 


-2.9471 


-1.208 


-3.117 


2610 


0.73 


1.165 


-0.481 


-0.10978 


-1.95908 


-1.0471 


-2.9133 


-1.208 


-3.117 


2640 


0.73 


1.013 


-0.633 


-0.13511 


-1.98441 


-1.1062 


-2.9724 


-1.216 


-3.125 


2670 


0.74 


1.123 


-0.524 


-0.10133 


-1.95063 


-1.1316 


-2.9978 


-1.224 


-3.133 


2700 


0.75 


1.081 


-0.566 


-0.00844 


-1.85774 


-1.14 


-3.0062 


-1.216 


-3.125 


2730 


0.76 


0.954 


-0.692 


-0.05911 


-1.90841 


-1.0978 


-2.964 


-1.208 


-3.117 


2760 


0.77 


1.081 


-0.566 


-0.10133 


-1.95063 


-1.1147 


-2.9809 


-1.224 


-3.133 


2790 


0.78 


1.224 


-0.422 


0.10133 


-1.74797 


-1.1231 


-2.9893 


-1.224 


-3.133 


2820 


0.78 


0.996 


-0.650 


-0.02533 


-1.87463 


-1.1484 


-3.0146 


-1.224 


-3.133 


2850 


0.79 


1.216 


-0.431 


-0.01689 


-1.86619 


-1.0978 


-2.964 


-1.191 


-3.100 


2880 


0.80 


1.174 


-0.473 


-0.06756 


-1.91686 


-1.0724 


-2.9386 


-1.241 


-3.150 


2910 


0.81 


0.996 


-0.650 


-0.13511 


-1.98441 


-1.1147 


-2.9809 


-1.233 


-3.142 


2940 


0.82 


1.182 


-0.465 


-0.02533 


-1.87463 


-1.1738 


-3.04 


-1.199 


-3.108 
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Table H.5 Extraction Vacuum in PR-1 







VES-1 




VES-2 




VES-3 




VES-4 








PR-1 


PR-1 


PR-1 


PR-1 


PR-1 


PR-1 


PR-1 


PR-1 


Time (sec) Time(hr) 


DATA 


Corrected DATA 


Corrected DATA 


Corrected DATA 


Corrected 


2970 


0.83 


1.233 


-0.414 


-0.09289 


-1.94219 


-1.0893 


-2.9555 


-1.267 


-3.176 


3000 


0.83 


1.317 


-0.329 


-0.14356 


-1.99286 


-1.14 


-3.0062 


-1.292 


-3.201 


3030 


0.84 


1.174 


-0.473 


-0.10133 


-1.95063 


-1.14 


-3.0062 


-1.309 


-3.218 


3060 


0.85 


1.182 


-0.465 


-0.09289 


-1.94219 


-1.1991 


-3.0653 


-1.317 


-3.226 


3090 


0.86 


1.098 


-0.549 


-0.10133 


-1.95063 


-1.2076 


-3.0738 


-1.343 


-3.252 


3120 


0.87 


1.148 


-0.498 


-0.08445 


-1.93375 


-1.2498 


-3.116 


-1.326 


-3.235 


3150 


0.88 


0.912 


-0.735 


-0.04222 


-1.89152 


-1.2413 


-3.1075 


-1.326 


-3.235 


3180 


0.88 


0.954 


-0.692 


-0.00844 


-1.85774 


-1.1484 


-3.0146 


-1.326 


-3.235 


3210 


0.89 


1.132 


-0.515 


-0.05067 


-1.89997 


-1.1147 


-2.9809 


-1.309 


-3.218 


3240 


0.90 


1.039 


-0.608 


0.033778 


-1.81552 


-1.216 


-3.0822 


-1.326 


-3.235 


3270 


0.91 


1.039 


-0.608 


0.016889 


-1.83241 


-1.2413 


-3.1075 


-1.334 


-3.243 


3300 


0.92 


1.174 


-0.473 


-0.05067 


-1.89997 


-1.1484 


-3.0146 


-1.284 


-3.193 


3330 


0.93 


1.275 


-0.372 


-0.09289 


-1.94219 


-1.1569 


-3.0231 


-1.123 


-3.032 


3360 


0.93 


1.165 


-0.481 


-0.04222 


-1.89152 


-1.1653 


-3.0315 


-1.157 


-3.066 


3390 


0.94 


1.148 


-0.498 


-0.01689 


-1.86619 


-1.14 


-3.0062 


-1.224 


-3.133 


3420 


0.95 


1.191 


-0.456 


0.10133 


-1.74797 


-1.1653 


-3.0315 


-1.258 


-3.167 


3450 


0.96 


1.300 


-0.346 


0.025333 


-1.82397 


-1.1738 


-3.04 


-1.081 


-2.990 


3480 


0.97 


1.132 


-0.515 


0.033778 


-1.81552 


-1.1062 


-2.9724 


-1.140 


-3.049 


3510 


0.98 


1.022 


-0.625 


0.10978 


-1.73952 


-1.0978 


-2.964 


-1.208 


-3.117 


3540 


0.98 


1.106 


-0.541 


0.067556 


-1.78174 


-1.0893 


-2.9555 


-1.208 


-3.117 


3570 


0.99 


1.182 


-0.465 


0.025333 


-1.82397 


-1.064 


-2.9302 


-1.224 


-3.133 


3870 


1.08 


1.123 


-0.524 


0.067556 


-1.78174 


-1.0133 


-2.8795 


-0.963 


-2.872 


4170 


1.16 


1.013 


-0.633 


0.033778 


-1.81552 


-0.92889 


-2.79509 


-1.123 


-3.032 


4470 


1.24 


0.996 


-0.650 


0.016889 


-1.83241 


-0.90356 


-2.76976 


-0.996 


-2.905 


4770 


1.33 


1.081 


-0.566 


0.10133 


-1.74797 


-1.0387 


-2.9049 


-1.047 


-2.956 


5070 


1.41 


1.208 


-0.439 


0.11822 


-1.73108 


-1.0809 


-2.9471 


-1.013 


-2.922 


5370 


1.49 


1.132 


-0.515 


0.11822 


-1.73108 


-1.14 


-3.0062 


-0.946 


-2.855 


5670 


1.58 


1.081 


-0.566 


0.11822 


-1.73108 


-0.94578 


-2.81198 


-1.039 


-2.948 


5970 


1.66 


1.089 


-0.557 


0.20267 


-1.64663 


-0.97956 


-2.84576 


-1.064 


-2.973 


6270 


1.74 


1.064 


-0.583 


0.152 


-1.6973 


-0.95423 


-2.82043 


-1.013 


-2.922 


6570 


1.83 


1.081 


-0.566 


0.152 


-1.6973 


-0.92045 


-2.78665 


-0.963 


-2.872 


6870 


1.91 


1.013 


-0.633 


0.17733 


-1.67197 


-0.97956 


-2.84576 


-0.954 


-2.863 


7170 


1.99 


1.174 


-0.473 


0.076 


-1.7733 


-0.94578 


-2.81198 


-1.022 


-2.931 



Table H.5 Extraction Vacuum in PR-1 







VES-1 




VES-2 




VES-3 




VES4 








PR-1 


PR-1 


PR-1 


PR-1 


PR-1 


PR-1 


PR-1 


PR-1 


ne (sec) Time(hr) 


DATA 


Corrected DATA 


Corrected DATA 


Corrected DATA 


Corrected 


7470 


2.08 


0.996 


-0.650 


0.067556 


-1.78174 


-0.96267 


-2.82887 


-0.996 


-2.905 


7770 


2.16 


1.106 


-0.541 


0.050667 


-1.79863 


-0.99645 


-2.86265 


-1.056 


-2.965 


8070 


2.24 


1.047 


-0.600 


0.10978 


-1.73952 


-1.0133 


-2.8795 


-1.098 


-3.007 


8370 


2.33 


1.081 


-0.566 


-0.05911 


-1.90841 


-1.0218 


-2.888 


-1.123 


-3.032 


8670 


2.41 


1.081 


-0.566 


-0.04222 


-1.89152 


-1.0724 


-2.9386 


-1.157 


-3.066 


8970 


2.49 


0.996 


-0.650 


-0.05067 


-1.89997 


-1.064 


-2.9302 


-0.996 


-2.905 


9270 


2.58 


1.140 


-0.507 


0.025333 


-1.82397 


-1.0556 


-2.9218 


-1.056 


-2.965 


9570 


2.66 


1.089 


-0.557 


-0.14356 


-1.99286 


-1.0218 


-2.888 


-1.072 


-2.981 


9870 


2.74 


1.106 


-0.541 


-0.0591 1 


-1.90841 


-1.0556 


-2.9218 


-1.056 


-2.965 


10170 


2.83 


2.576 


0.929 


-0.10978 


-1.95908 


-0.96267 


-2.82887 


-1.072 


-2.981 


10470 


2.91 


2.533 


0.887 


-0.18578 


-2.03508 


-1.0387 


-2.9049 


-0.996 


-2.905 


10770 


2.99 


2.356 


0.709 


-0.10133 


-1.95063 


-1.0218 


-2.888 


-0.980 


-2.889 


11070 


3.08 


2.077 


0.431 


-0.16889 


-2.01819 


-1.0218 


-2.888 


-1.022 


-2.931 


11370 


3.16 


2.010 


0.363 


-0.10978 


-1.95908 


-1.064 


-2.9302 


-0.980 


-2.889 


11670 


3.24 


1.900 


0.253 


-0.14356 


-1.99286 


-1.064 


-2.9302 


-0.980 


-2.889 


11970 


3.33 


1.900 


0.253 


-0.05911 


-1.90841 


-1.0218 


-2.888 


-0.971 


-2.880 


12270 


3.41 


1.833 


0.186 


-0.02533 


-1.87463 


-1.0387 


-2.9049 


-0.996 


-2.905 


12570 


3.49 


1.833 


0.186 


-0.01689 


-1.86619 


-1.0049 


-2.8711 


-1.064 


-2.973 


12870 


3.58 


1.807 


0.160 


-0.06756 


-1.91686 


-1.0556 


-2.9218 


-1.064 


-2.973 


13170 


3.66 


1.824 


0.177 


-0.00844 


-1.85774 


-1.064 


-2.9302 


-0.996 


-2.905 


13470 


3.74 


1.833 


0.186 


-0.05911 


-1.90841 


-1.0218 


-2.888 


-0.904 


-2.813 


13770 


3.83 


1.816 


0.169 


-0.04222 


-1.89152 


-1.0302 


-2.8964 


-0.946 


-2.855 


14070 


3.91 


1.807 


0.160 


-0.02533 


-1.87463 


-0.99645 


-2.86265 


-0.853 


-2.762 


14370 


3.99 


1.807 


0.160 





-1.8493 


-1.0133 


-2.8795 


-0.870 


-2.779 


14670 


4.08 


1.824 


0.177 


-0.00844 


-1.85774 


-1.0133 


-2.8795 


-0.971 


-2.880 


14970 


4.16 


1.757 


0.110 


0.050667 


-1.79863 


-1.0556 


-2.9218 


-1.005 


-2.914 


15270 


4.24 


1.807 


0.160 


0.033778 


-1.81552 


-0.99645 


-2.86265 


-0.988 


-2.897 


15570 


4.33 


1.816 


0.169 


0.10133 


-1.74797 


-1.0809 


-2.9471 


-0.929 


-2.838 


15870 


4.41 


1.816 


0.169 


-0.01689 


-1.86619 


-1.064 


-2.9302 


-0.929 


-2.838 


16170 


4.49 


1.849 


0.203 


0.050667 


-1.79863 


-1.0302 


-2.8964 


-0.954 


-2.863 


16470 


4.58 


1.833 


0.186 


0.008445 


-1.84086 


-0.99645 


-2.86265 


-0.937 


-2.846 


16770 


4.66 


1.841 


0.194 


0.016889 


-1.83241 


-1.0049 


-2.8711 


-0.912 


-2.821 


17070 


4.74 


1.833 


0.186 


-0.01689 


-1.86619 


-1.0218 


-2.888 


-0.895 


-2.804 
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Table H.5 Extraction Vacuum in PR-1 







VES-1 




VES-2 




VES-3 




VES^l 








PR-1 


PR-1 


PR-1 


PR-1 


PR-1 


PR-1 


PR-1 


PR-1 


Time (sec) Time(hr) 


DATA 


Corrected DATA 


Corrected DATA 


Corrected DATA 


Corrected 


17370 


4.83 


1.816 


0.169 


0.016889 


-1.83241 


-1.0471 


-2.9133 


-0.971 


-2.880 


17670 


4.91 


1.858 


0.211 


-0.01689 


-1.86619 


-1.0049 


-2.8711 


-0.988 


-2.897 


17970 


4.99 


1.824 


0.177 


-0.01689 


-1.86619 


-1.0133 


-2.8795 


-1.056 


-2.965 


18270 


5.08 


1.824 


0.177 


0.025333 


-1.82397 


-1.0218 


-2.888 


-0.971 


-2.880 


18570 


5.16 


1.816 


0.169 


0.025333 


-1.82397 


-1.0556 


-2.9218 


-1.047 


-2.956 


18870 


5.24 


1.790 


0.143 


0.033778 


-1.81552 


-1.0049 


-2.8711 


-1.089 


-2.998 


19170 


5.33 


1.833 


0.186 


0.050667 


-1.79863 


-1.0049 


-2.8711 


-0.929 


-2.838 


19470 


5.41 


1.875 


0.228 


0.025333 


-1.82397 


-1.0978 


-2.964 


-0.946 


-2.855 


19770 


5.49 


1.824 


0.177 


-0.01689 


-1.86619 


-1.064 


-2.9302 


-1.064 


-2.973 


20070 


5.58 


1.849 


0.203 


0.016889 


-1.83241 


-1.0809 


-2.9471 


2.398 


0.489 


20370 


5.66 


1.833 


0.186 


-0.05911 


-1.90841 


-1.064 


-2.9302 


2.466 


0.557 


20670 


5.74 


1.841 


0.194 


-0.00844 


-1.85774 


-1.1231 


-2.9893 


2.373 


0.464 


20970 


5.83 


1.816 


0.169 


-0.02533 


-1.87463 


-1.1653 


-3.0315 


2.466 


0.557 


21270 


5.91 


1.799 


0.152 





-1.8493 


-1.1147 


-2.9809 


2.441 


0.532 


21570 


5.99 


1.849 


0.203 


-0.00844 


-1.85774 


-1.1822 


-3.0484 


2.398 


0.489 


21870 


6.08 


1.858 


0.211 


-0.01689 


-1.86619 


-1.0893 


-2.9555 


2.305 


0.396 


22170 


6.16 


1.875 


0.228 


-0.00844 


-1.85774 


-1.14 


-3.0062 


2.238 


0.329 


22470 


6.24 


1.866 


0.220 


-0.01689 


-1.86619 


-1.1569 


-3.0231 


2.280 


0.371 


22770 


6.33 


1.858 


0.211 


-0.04222 


-1.89152 


-1.1231 


-2.9893 


2.280 


0.371 


23070 


6.41 


1.866 


0.220 


-0.18578 


-2.03508 


-1.1316 


-2.9978 






23370 


6.49 


1.858 


0.211 


-0.16889 


-2.01819 


-1.1231 


-2.9893 






23670 


6.58 


1.841 


0.194 


-0.14356 


-1.99286 


-1.1738 


-3.04 






23970 


6.66 


1.858 


0.211 


-0.09289 


-1.94219 


-1.1484 


-3.0146 






24270 


6.74 


1.866 


0.220 


-0.10133 


-1.95063 


-1.1822 


-3.0484 






24570 


6.83 


1.849 


0.203 


-0.19422 


-2.04352 


-1.1653 


-3.0315 






24870 


6.91 


1.849 


0.203 


-0.18578 


-2.03508 


-1.1822 


-3.0484 






25170 


6.99 


1.858 


0.211 


-0.16889 


-2.01819 


-1.2329 


-3.0991 






25470 


7.08 


1.833 


0.186 


-0.16889 


-2.01819 


-1.1653 


-3.0315 






25770 


7.16 


1.833 


0.186 


-0.05911 


-1.90841 


-1.1653 


-3.0315 






26070 


7.24 


1.833 


0.186 


-0.10133 


-1.95063 


-1.2413 


-3.1075 






26370 


7.33 


1.833 


0.186 


-0.04222 


-1.89152 


-1.216 


-3.0822 






26670 


7.41 


1.824 


0.177 


-0.06756 


-1.91686 


-1.2582 


-3.1244 






26970 


7.49 


1.824 


0.177 


-0.10133 


-1.95063 


-1.1991 


-3.0653 







Table H.5 Extraction Vacuum in PR-1 







VES-1 




VES-2 




VES-3 


VES^t 






PR-1 


PR-1 


PR-1 


PR-1 


PR-1 


PR-1 PR-1 PR-1 


Time (sec) Time(hr) 


DATA 


Corrected DATA 


Corrected DATA 


Corrected DATA Corrected 


27270 


7.58 


1.833 


0.186 


-0.12667 


-1.97597 


-1.1822 


-3.0484 


27570 


7.66 


1.824 


0.177 


-0.10133 


-1.95063 


-1.1907 


-3.0569 


27870 


7.74 


1.833 


0.186 


-0.05911 


-1.90841 


-1.0809 


-2.9471 


28170 


7.83 


1.833 


0.186 


-0.00844 


-1.85774 


-1.1653 


-3.0315 


28470 


7.91 


1.824 


0.177 


-0.05067 


-1.89997 


-1.1991 


-3.0653 


28770 


7.99 


1.841 


0.194 


-0.09289 


-1.94219 


2.3982 


0.532 


29070 


8.08 


1.841 


0.194 


-0.02533 


-1.87463 


2.3898 


0.5236 


29370 


8.16 


1.849 


0.203 


1.9422 


0.0929 


2.3729 


0.5067 


29670 


8.24 


1.883 


0.236 


2.4405 


0.5912 


2.4067 


0.5405 


29970 


8.33 


1.883 


0.236 


2.4236 


0.5743 


2.3645 


0.4983 


30270 


8.41 


1.841 


0.194 


2.356 


0.5067 


2.2716 


0.4054 


30570 


8.49 


1.866 


0.220 


2.3307 


0.4814 


2.2462 


0.38 


30870 


8.58 


1.866 


0.220 


2.3053 


0.456 


2.2209 


0.3547 


31170 


8.66 


1.849 


0.203 


2.2378 


0.3885 


2.1956 


0.3294 


31470 


8.74 


1.841 


0.194 


2.2209 


0.3716 


2.1449 


0.2787 


31770 


8.83 


1.841 


0.194 


2.1871 


0.3378 


2.0942 


0.228 


32070 


8.91 


1.824 


0.177 


2.1533 


0.304 


2.0773 


0.2111 


32370 


8.99 


. 1.799 


0.152 


2.1196 


0.2703 


2.0858 


0.2196 


32670 


9.08 


1.782 


0.135 


2.0858 


0.2365 


2.0605 


0.1943 


32970 


9.16 


1.790 


0.143 


2.0858 


0.2365 


2.0436 


0.1774 


33270 


9.24 


1.757 


0.110 


2.0689 


0.2196 


2.0267 


0.1605 


33570 


9.33 


1.740 


0.093 


2.0858 


0.2365 


1.9929 


0.1267 


33870 


9.41 


1.740 


0.093 


2.0436 


0.1943 


2.0436 


0.1774 


34170 


9.49 


1.723 


0.076 


2.052 


0.2027 


2.0351 


0.1689 


34470 


9.58 


1.714 


0.067 


2.0267 


0.1774 


2.0267 


0.1605 


34770 


9.66 


1.740 


0.093 


2.0098 


0.1605 


2.0098 


0.1436 


35070 


9.74 


1.740 


0.093 


1.9929 


0.1436 


2.0182 


0.152 


35370 


9.83 


1.714 


0.067 


1.976 


0.1267 


2.0013 


0.1351 


35670 


9.91 


1.714 


0.067 


1.9591 


0.1098 


1.9929 


0.1267 


35970 


9.99 


1.723 


0.076 


1.9507 


0.1014 


1.9845 


0.1183 


36270 


10.08 


1.714 


0.067 


1.9507 


0.1014 


1.976 


0.1098 


36570 


10.16 


1.723 


0.076 


1.9338 


0.0845 


1.9676 


0.1014 


36870 


10.24 


1.714 


0.067 


1.9676 


0.1183 


1.9422 


0.076 
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Table H.5 Extraction Vacuum in PR-1 







VES-1 




VES-2 




VES-3 


VES^t 








PR-1 


PR-1 


PR-1 


PR-1 


PR-1 


PR-1 PR-1 


PR-1 


Time (sec) Time(hr) 


DATA 


Corrected DATA 


Corrected DATA 


Corrected DATA 


Corrected 


37170 


10.33 


1.714 


0.067 


1.9338 


0.0845 


1.9507 


0.0845 




37470 


10.41 


1.714 


0.067 


1.9253 


0.076 


1.9338 


0.0676 




37770 


10.49 


1.714 


0.067 


1.9085 


0.0592 


1.9253 


0.0591 




38070 


10.58 


1.723 


0.076 


1.9338 


0.0845 


1.9338 


0.0676 




38370 


10.66 


1.714 


0.067 


1.9085 


0.0592 


1.9169 


0.0507 




38670 


10.74 


1.689 


0.042 


1.8747 


0.0254 


1.9169 


0.0507 




38970 


10.83 


1.723 


0.076 


1.8662 


0.0169 


1.9169 


0.0507 




39270 


10.91 


1.723 


0.076 


1.8831 


0.0338 


1.9 


0.0338 




39570 


10.99 


1.697 


0.051 


1.9169 


0.0676 


1.9 


0.0338 




VESPR1.WQ1 
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SOIL VAPOR EXTRACTION PILOT STUDY 

AIR SAMPLES 

LABORATORY RESULTS 



AIR TOXICS ANALYTICAL REPORT 



PILOT STUDY AIR SAMPLES 

SITE: 

LOCATION: 

DEPTH: 


DET. 
LIMIT 


MMR 
FS-12 


MMR 
FS-12 


MMR 
FS-12 


MMR 
FS-12 


MMR 
FS-12 


SAMPLE NUMBER: 
LAB SAMPLE NO.: 
MATRIX: 
METHOD BLANK (MB): 


AS-092893-1 

9309255A-O1A 

Alfl 


AS-092893-2 
9309255A-O2A 

Affi 


AS092993-1 

9309255AO3A 

AIB 


AS-092993-2 
9309255A-O4A 

m 


AS-092993-3 
9309255A-O5A 

41H 


TRIP BUNK (TB): 




FIELD BUNK (FB): 
EQUIP. RINSEATE (ER): 






DATE SAMPLED: 
DATE ANALYZED: 


09/2a03 
10/01/93 


09/2B/93 
10/t>1/«3 


09/29/93 
10A)1/03 


09/29/93 
10/01/93 


09/29/93 
1001/03 


BENZENE 
TOLUENE 
ETHYL BENZENE 
TOTAL XYLENES 


0.20 
0.20 
0.20 
0.20 


ND 
18 
2.0 
5.8 


ND 
18 
1.9 
5.6 


ND 
18 
1.9 
5.6 


ND 
18 
1.6 
5.2 


ND 
16 
2.2 

14 














IMS 

DILUTION FACTOR 




ugO. 
200 


200 


200 


200 


200 



AIR TOXICS ANALYTICAL REPORT 



PILOT STUDY AIR SAMPLES 

SITE: 

LOCATION: 

DEPTH: 


DET. 
LIMIT 


MMR 
FS-12 


SAMPLE NUMBER: 
LAB SAMPLE NO.: 
MATRIX: 
METHOD BLANK (MB): 


LAB BLANK 
9309255A-06A 


TRIP BLANK (TB): 




FIELD BLANK (FB): 
EQUIP. RINSEATE (ER): 






DATE SAMPLED: 
DATE ANALYZED: 


NA 
10A)1/93 


BENZENE 
TOLUENE 
ETHYL BENZENE 
TOTAL XYLENES 


0.20 
0.20 
0.20 
0.20 


(0.001)ND 
(0.001)ND 
(0.001 )ND 
(0.001)ND 














UNITS 

DILUTION FACTOR 

NOTE 




ugrt. 
1.0 







AIR1AW01 
) 



AIR TOXICS ANALYTICAL REPORT 



PILOT STUDY AIR SAMPLES 

SITE: 

LOCATION: 

DEPTH: 


DET. 
LIMIT 


MMR 
FS-12 


MMR 
FS-12 


MMR 
FS-12 


MMR 
FS-12 


MMR 
FS-12 


SAMPLE NUMBER: 
LAB SAMPLE NO.: 
MATRIX- 
METHOD BUNK (MB): 
TRIP BLANK (TB): 


AS-092893-1 
9309255A-01A 


AS-092893-2 
9309255A-02A 

m 


AS092993-1 

9309265A-03A 

Alfl 


AS092993-2 
9309255A-O4A 

A1B 


AS-092993-3 
9309255A-05A 

iia 




FIELD BLANK (FB): 
EQUIP. RINSEATE (ER): 






DATE SAMPLED: 
DATE ANALYZED: 


09/28/93 
10/01/33 


09/28/93 
10/01,93 


09/29/93 
10/01/93 


03/29/33 
10,01/93 


09/29/93 
10/01/93 


ETHYLENE DIBROMIDE 

TPH*. 

C2-C4" HYDROCARBONS 


10 
2.0 
2.0 


ND 

3300 

2.0 


ND 

3200 

ND 


ND 
3100 
Z7 


ND 
2900 
2.0 


ND 
3300 
2.4 


























































UNrTS 

DILUTION FACTOR 




ug'L 
200 


200 


200 


200 


ug^L 

200 



* TPH REFERENCED TO JET " C2-C4 HYDROCARBONS 
FUEL(MW-156) REFERENCED TO 

PROPANE (MW-44) 



AIR TOXICS ANALYTICAL REPORT 



PILOT STUDY AIR SAMPLES 

SITE: 

LOCATION: 

DEPTH: 


MMR 
FS-12 


SAMPLE NUMBER: 
LAB SAMPLE NO.: 
MATRIX: 
METHOD BLANK (MB): 


UBBUNK 
9309255AO6A 


TRIP BUNK (TB): 




FIELD BUNK (FB): 
EQUIP. RINSEATE(ER): 






DATE SAMPLED. 

DATE ANALYZED: DET. 
LIMIT 


NA 
1061/93 


ETHYLENE DIBROMIDE 

TPH* 

C2-C4" HYDROCARBONS 


10 
2.0 
2.0 


(0.050)ND 
(0.010)ND 
(0.010)ND 










































UNrTS 

DILUTION FACTOR 

NOTE 


ug*L 
1.0 







AIR TOXICS ANALYTICAL REPORT 



PILOT STUDY AIR SAMPLES 














SITE: 




MMR 


MMR 


MMR 


MMR 


MMR 


LOCATION: 




FS-12 


FS-12 


FS-12 


FS-12 


FS-12 


DEPTH: 














SAMPLE NUMBER: 


AS-093093-1 


AS-093093-2 


AS-093093-3 


AS-100193-1 


AS-100193-1D 


LAB SAMPLE NO.: 




9310O22B-O1A 


9310022B-O2A 


9310022B-03A 


9310022B-04A 


9310022B-O4B 


MATRIX: 




A1B 


ilB 


ilQ 


Aia 


iia 


METHOD BLANK (MB): 














TRIP BLANK (TB): 






FIELD BLANK (FB): 
EQUIP. RINSEATE(ER): 








DATE SAMPLED: 


09/30^3 


09/30/93 


09/30&3 


10/01/53 


1001/93 


DATE ANALYZED: 


DET. 

UMIT 


10,05/93 


10/05/53 


10/05/33 


10/05/93 


10/OS93 


6W5EN 


0.002 


4.7 


6.1 


6.5 


6.5 


6.6 


NrTROGEN 


0.002 


66 


83 


82 


83 


83 


CARBON MONOXIDE 


0.002 


ND 


ND 


ND 


ND 


ND 


METHANE 


0.002 


ND 


ND 


ND 


ND 


ND 


CARBON DIOXIDE 


0.002 


9.0 




11 


10 


10 


ETHANE 


0.002 


ND 


ND 


ND 


ND 


ND 


PROPANE 


0.002 


ND 


ND 


ND 


ND 


ND 


ISOBUTANE 


0.002 


ND 


ND 


ND 


ND 


ND 


BUTANE 


0.002 


ND 


ND 


ND 


ND 


ND 


NEOPENTANE 


0.002 


ND 


ND 


ND 


ND 


ND 


ISOPENTANE 


0.002 


0.008 


0.010 


0.011 


0.010 


0.010 


n-PENTANE 


0.002 


ND 


ND 


ND 


ND 


ND 


C6+ 


0.019 


0.17 


0.19 


0.19 


(0.018)0.18 


(0.018)0.18 


•ows ' 




« 


% 


R 


v. 


% 


BTU/CU.FT 




8.4 


9.5 


9.5 


9.3 


9.3 


DILUTION FACTOR 




1.9 


1.9 


1.9 


1.8 


1.8 


SPECIFIC GRAVITY 




1.0 


1.0 


1.0 


1.0 


1.0 



AIR TOXICS ANALYTICAL REPORT 



PILOT STUDY AIR SAMPLES 












SITE: 




MMR 


MMR 


MMR 


MMR 


LOCATION: 




FS-12 


FS-12 


FS-12 


FS-12 


DEPTH: 












SAMPLE NUMBER: 


AS-100193-2 


AS-100193-3 


METHOD SPIKE 


LAB BLANK 


LAB SAMPLE NO.: 




9310022B-05A 


9310022B-06A 


9310022B-07A 


9310022&O8A 


MATRIX: 




Aia 


m 


Aia 


A1H 


METHOD BLANK (MB): 












TRIP BLANK (TB): 




FIELD BUNK (FB): 
EQUIP. RINSEATE(ER): 






DATE SAMPLED 


10A)1£3 


10AM/33 


NA 


NA 


DATE ANALYZED: 


DET. 

LIMIT 


10AK&3 


10AK&3 


10A35V93 


10/05/93 


OXYGEN 


0.002 


6.6 


7.0 


(0.001)99 
(0.001)100 


{o.ooiJNd ' 

(0.001)100 


NITROGEN 


0.002 


84 


83 


CARBON MONOXIDE 


0.002 


ND 


ND 


(0.001)92 


(0.001)ND 


METHANE 


0.002 


ND 


ND 


(0.001)84 


(0.001 )ND 


CARBON DIOXIDE 


0.002 


9.6 


10 


(0.001)86 
(0.001)86 


(O.OOI)ND 


ETHANE 


0.002 


ND 


ND 


(0.001JND 


PROPANE 


0.002 


ND 


ND 


(0.001)87 


(0.001 )ND 


ISOBUTANE 


0.002 


ND 


ND 


(0.001)86 


(0.001 )ND 


BUTANE 


0.002 


ND 


ND 


(0.001)85 


(O.OOI)ND 


NEOPENTANE 


0.002 


ND 


ND 


(0.001)85 
(0.001)86 


(O.OOI)ND 


ISOPENTANE 


0.002 


0.010 


0.011 


(0.001)ND 


n-PENTANE 


0.002 


ND 


ND 


(0.001)85 


(0.001)ND 


C6+ 


0.019 


(0.018)0.17 


(0.018)0.18 


(0.001)84 


(0.010)ND 


urm 




Wo 


7. 


v. 


r 


BTU/CU.FT 




8.5 


9.0 


NA 


NA 


DILUTION FACTOR 




1.8 


1.8 


1.0 


1.0 


SPECIFIC GRAVITY 




1.0 


1.0 


NA 


NA 


NOTE 
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AIR TOXICS ANALYTICAL REPORT 



PILOT STUDY AIR SAMPLES 

SITE: 

LOCATION: 

DEPTH: 


DET. 

LIMIT 


MMR 
FS-12 


MMR 
FS-12 


MMR 
FS-12 


MMR 
FS-12 


MMR 
FS-12 


SAMPLE NUMBER: 
LAB SAMPLE NO.: 
MATRIX: 
METHOD BLANK (MB): 


AS-093093-1 
9310022A-01A 

Aia 


AS-093093-2 
9310022A-O2A 


AS^»3093-3 
9310022AO3A 

A1B 


AS-100193-1 
9310O22A-O4A 

iia 


AS-100193-1D 

9310022A-04B 

AIB 


TRIP BLANK (TB): 




FIELD BLANK (FB): 
EQUIP. RINSEATE (ER): 






DATE SAMPLED: 
DATE ANALYZED: 


09/30/93 
10*6/93 


09/30*3 
10/08/93 


09/30/93 
10*8/93 


10/01/93 
10/08/93 


10/01/03 
10*8/03 


BENZENE 

TOULENE 

ETHYLBENZENE 

XYLENES 


0.18 
0.18 
0.18 
0.18 


m 

11 
0.93 
3.2 


ND 
13 
1.2 
4.0 


14 
1.4 
4.5 


WD 
12 
1.2 
3.4 


m 

12 
1.3 
3.5 











































































































Dilution Factor 




180 


U90. 
180 


ugO. 
180 


ugA. 
180 


180 



AIR TOXICS ANALYTICAL REPORT 



PILOT STUDY AIR SAMPLES 

SITE: 

LOCATION: 

DEPTH: 


DET. 
LIMIT 


MMR 
FS-12 


MMR 
FS-12 


MMR 
FS-12 


MMR 
FS-12 


SAMPLE NUMBER: 
LAB SAMPLE NO.: 
MATRIX: 
METHOD BLANK (MB): 


AS-100193-2 
9310022A-O5A 

m 


AS-100193-3 
9310022A-06A 

ilfl 


METHOD SPIKE 
9310022A-07A 

ilfl 


LAB BLANK 
9310022A-O8A 

m 


TRIP BLANK (TB): 




FIELD BLANK (FB): 
EQUIP. RINSEATE(ER): 






DATE SAMPLED. 
DATE ANALYZED: 


10/01/93 
10A36/&3 


10/01/93 
10/08/03 


NA 

iaoa03 


NA 
10*8/03 


BENZENE 

TOULENE 

ETHYLBENZENE 

XYLENES 


0.18 
0.18 
0.18 
0.18 


13 
1.3 
4.1 


ND 
12 
1.3 
4.2 


(0.001)82 
(0.001)82 
(0.001)75 
(0.001)78 


(o.ooi)Wd 

(O.OOl)ND 
(O.OOI)ND 
(O.OOI)ND 






























































UNI IB 
DiTuBon Factor 

NOTE: 




180 


119a. 
180 


1.0 


ugO. 
1.0 







AIR TOXICS ANALYTICAL REPORT 



PILOT STUDY AIR SAMPLES 

SITE: 

LOCATION: 

DEPTH: 


DET. 

LIMIT 


MMR 
FS-12 


MMR 
FS-12 


MMR 
FS-12 


MMR 
FS-12 


MMR 
FS-12 


SAMPLE NUMBER: 
LAB SAMPLE NO.: 
MATRIX- 
METHOD BLANK (MB): 


ASO93093-1 
9310022A-01A 

iia 


ASO93093-2 
9310022A-02A 

tlB 


AS-093093-3 
9310022A-03A 

m 


AS-100193-1 
9310022A-04A 

AIB 


AS-100193-1D 

9310022A-04B 

A1B 


TRIP BUNK (TB): 










FIELD BLANK (FB): 
EQUIP. RINSEATE (ER): 






DATE SAMPLED: 
DATE ANALYZED: 


09/30/93 
10A36/93 


09/30/93 
10/0093 


09/30/93 
10O&93 


10/01/93 
10/08/33 


10/01/93 
10/06/93 


ETHYLENE DIBRoMIdE 

tph # 

c2-c4" hydrocarbons 


9.0 
1.8 
1.8 


RT5 

2200 
1.9 


WD 
2500 
2.2 


ND 

2600 

62 


m 

2600 

ND 


NO 

2600 

ND 

















































































UNI IS 

DILUTION FACTOR 




ugo. 
180 


ug'L 
180 


ug/L 
180 


ug'L 
180 


180 



"C2-C4 HYDROCARBONS 
REFERENCED TO 
PROPANE (MW-44) 



AIR TOXICS ANALYTICAL REPORT 



PILOT STUDY AIR SAMPLES 

SITE: 

LOCATION: 

DEPTH: 


DET. 
LIMIT 


MMR 
FS-12 


MMR 
FS-12 


MMR 
FS-12 


MMR 
FS-12 


SAMPLE NUMBER: 

LAB SAMPLE NO.: 

MATRIX: 

METHOD BLANK (MB): 

TRIP BLANK (TB): 

FIELD BLANK (FEN: 

EQUIP. RINSEATE(ER): 


AS-100193-2 
9310022A-05A 

iia 


AS-100193-3 
9310022A-O6A 


METHOD SPIKE 

9310022A-07A 

41B 


LAB BLANK 
9310022A-08A 

m 








DATE SAMPLED. 
DATE ANALYZED: 


10A31/93 
10AM/S3 


10AM/93 
10/08/S3 


NA 
1O08/S3 


NA 


ETHYLENE GIBRoMIDE 

tph* 

c2-c4" hydrocarbons 


9.0 
1.8 
1.8 


RTJ 

2600 
2.1 


ND 
2600 
2.5 


•(aosoiNGT SPIKED 

(O.OIO)NOT SPIKED 
(0.010)NOT SPIKED 


(0.050)ND 
(0.010)ND 
(0.010)ND 


















































































DILUTION FACTOR 

NOTE 




ugo. 
180 


ugl. 
180 


1.0 


ug'L 

1.0 







I I I I 



I I I I I I 



AIR TOXICS ANALYTICAL REPORT 



PILOT STUDY AIR SAMPLES 














SITE: 




MMR 


MMR 


MMR 


MMR 


MMR 


LOCATION: 




FS-12 


FS-12 


FS-12 


FS-12 


FS-12 


DEPTH: 














SAMPLE NUMBER: 


A&092893-1 


AS-092893-2 


AS092993-1 


AS-092993-2 


AS-092993-3 


LAB SAMPLE NO.: 




9309255B-01A 


9309255B-02A 


9309255B-03A 


9309255B-O4A 


9309255B-O5A 


MATRIX 




ilB 


410 


m 


AIH 


m 


METHOD BLANK (MB): 














TRIP BLANK (TB): 






FIELD BLANK (FB): 
EQUIP. RINSEATE(ER): 








DATE SAMPLED. 


09/28/93 


09/28/33 


09/29&3 


09/29/33 


09/29^3 


DATE ANALYZED: 


DET. 
LIMIT 


10AJ1/93 


10/01/33 


10-01&3 


10A31/33 


10AJ1&3 


'6xVgEW 


0.002 


3.8 


4.2 


4.7 


4.9 


5.3 


NrTROGEN 


0.002 


65 


64 


64 


64 


84 


CARBON MONOXIDE 


0.002 


ND 


ND 


ND 


ND 


ND 


METHANE 


0.002 


ND 


ND 


ND 


ND 


ND 


CARBON DIOXIDE 


0.002 




12 






11 


ETHANE 


0.002 


ND 


ND 


ND 


'• ND 


ND 


PROPANE 


0.002 


ND 


ND 


ND 


ND 


ND 


ISOBUTANE 


0.002 


ND 


ND 


ND 


ND 


ND 


BUTANE 


0.002 


ND 


ND 


ND 


ND 


ND 


NEOPENTANE 


0.002 


ND 


ND 


ND 


ND 


ND 


ISOPENTANE 


0.002 


0.014 


0.014 


0.012 


0.010 


0.010 


n-PENTANE 


0.002 


0.002 


0.002 


ND 


ND 


ND 


C6+ 


0.020 


0.21 


0.22 


0.20 


0.19 


0.26 


■TOTS ' 




£ 


, 


si 


"TE 


T 


BTU/CU.FT 




11 


11 


10 


9.8 


13 


DILUTION FACTOR 




£0 


zo 


20 


20 


2.0 



SPECIFIC GRAVITY 



AIR TOXICS ANALYTICAL REPORT 



PILOT STUDY AIR SAMPLES 






SITE: 




MMR 


LOCATION: 




FS-12 


DEPTH: 






SAMPLE NUMBER: 


LAB BLANK 


LAB SAMPLE NO.: 




9309255B-O6A 


MATRIX 




4IH 


METHOD BLANK (MB): 






TRIP BLANK (TB): 






FIELD BLANK (FB): 
EQUIP. RINSEATE(ER): 






DATE SAMPLED: 


NA 


DATE ANALYZED: 


DET. 
LIMIT 


10/01^3 


oXYGEN 


0.002 


(O.OOI)ND 


NITROGEN 


0.002 


(0.001)100 


CARBON MONOXIDE 


0.002 


(0.001 )ND 


METHANE 


0.002 


(0.001)ND 


CARBON DIOXIDE 


0.002 


(0.001)ND 
(0.001JND 


ETHANE 


0.002 


PROPANE 


0.002 


(O.OOI)ND 


ISOBUTANE 


0.002 


(0.001)ND 


BUTANE 


0.002 


(0.001 )ND 


NEOPENTANE 


0.002 


(0.001)ND 
(0.001)ND 


ISOPENTANE 


0.002 


n-PENTANE 


0.002 


(0.001 )ND 


C6+ 


0.020 


(0.010)ND 


"TOTS ' 




r 


BTU/CU.FT 




NA 


DILUTION FACTOR 




1.0 


SPECIFIC GRAVITY 




NA 


NOTE 











I I 



I I I I • I 



Barnstable County Health and Environmental Laboratory Analytical Report 



PILOT STUDY WATER SAMPLES 

SITE: 

LOCATION: 

DEPTH: 


MMR MMR MMR MMR MMR 
FS-12 FS-12 FS-12 FS-12 FS-12 


SAMPLE NUMBER: 
LAB SAMPLE NO.: 
MATRIX- 
METHOD BLANK (MB): 


PRM-091 593-1 PRI-A-091 593-1 PRI-l-091 693-1 PRI-A-091 693-1 PRI-A-091 693-2 
93-2022 93-2022 93-2022 93-2022 93-2027 

WATFq WATFR WilEB WATFR WATFR 


TRIP BUNK (TB): 




FIELD BLANK (FB): 
EQUIP. RINSEATE(ER): 






DATE SAMPLED: 
DATE RECEIVED: 
DATE ANALYZED: 


09/15/33 09/15/93 09/16^3 09/16&3 09/16/93 
09/16*33 09/1 &S3 09/16/93 09/1 6&3 09/1 6/S3 
09/16/33 09/16/33 09/16/93 09/16/93 09/16&3 


hUB 




yuuo.oa) uumMJuj uukb/bj uulio.02) uuhmbj 










































































UNI 13 

Level 


ugH ug/l U9>L ug/L ug/L 






Percent Sofids, (%) 




Sample Weight(grams) 





Barnstable County Health and Environmental Laboratory Analytical Report 



PILOT STUDY WATER SAMPLES 
SITE: 

LOCATION: 
DEPTH: 

SAMPLE NUMBER: 
LAB SAMPLE NO.: 
MATRIX- 
METHOD BLANK (MB): 
TRIP BLANK (TB): 
FIELD BLANK (FB): 
EQUIP. RINSEATE(ER): 
DATE SAMPLED: 
DATE RECEIVED: 
DATE ANALYZED: 



09/1 6£3 
09/16/33 
09/1 6/33 



09/17/93 
09/1 7/63 
09/17/93 



PRI-A-091 793-1 
93-2030 

WATFB 



09/1 7/63 
09/17^3 
09/17/33 



09/17/63 
09/1 7&3 
09/17/93 



09/1 &63 
09/18/63 
09/18/93 



Tnsr 



UUH0.U5J 



UL)Llu.u3) 



UUUBJEJ 



uummg) 



yuuo.M) 



TMT5 

Level 

Dilution Factor 
Percent Solids, (%) 
Sample We#it(gram3) 



ugO. 



-nr 



i i 



Barnstable County Health and Environmental Laboratory Analytical Report 



PILOT STUDY WATER SAMPLES 

SITE: 

LOCATION: 

DEPTH: 

SAMPLE NUMBER: 

LAB SAMPLE NO.: 

MATRIX: 

METHOD BLANK (MB): 

TRIP BLANK (TB): 

FIELD BLANK (FB): 

EQUIP. RINSEATE(ER): 

DATE SAMPLED 

DATE RECEIVED: 

DATE ANALYZED: 

TTO 



09/18/93 
09/18/93 
09/1 8/93 

yuL(fl.fla) 



09/18/93 
09/18/93 
09/18/93 

UUL(fl.flB) 



PRI-A-091993-1 
93-3337 



09/19/93 
09/19/93 
09/19/93 



09/19/33 
09/19/93 
09/19/93 

UUU0.02) 



09/21/93 
09^1/93 
09/21/93 



TOTS 

Level 

Dilution Factor 
Percent SoBds,(%) 
Sample Wei^grams) 



-7ET 



ugl. 



Barnstable County Health and Environmental Laboratoiy Analytical Report 



PILOT STUDT WATER SAMPLES 

SITE: 

LOCATION: 

DEPTH: 


MMR MMR MMR MMR MMR 
FS-12 FS-12 FS-12 FS-12 FS-12 


SAMPLE NUMBER: 
LAB SAMPLE NO.: 
MATRIX: 
METHOD BLANK (MB): 


PRU-092193-2 PRI-B-092293-1 PRM-092293-2 PRI-B-092393-1 PRI-l-092393-1 
93-2079 93-2083 93-2101 93-2107 93-2107 

WATER WATFR WAEfl WATFH WAEB 


TRIP BLANK (TB): 




FIELD BLANK (FB): 
EQUIP. RINSEATE(ER): 






DATE SAMPLED: 
DATE RECEIVED: 
DATEANALY2ED: 


09/21/93 09/22/33 09/22/33 09/23/93 09/23&3 
09/21/93 CO/22/33 09/22/33 09/23/93 09/23/33 
09/21-93 09/27/93 09/22/93 09/23/93 03/23/93 


tub 














































































UNI IS 

Level 


ugl. ugA. ugl ugO. ugl. 


Dilution Factor 




Percent Solids, (%) 




Sample We&it(gram9) 





I I 



I I 1 1 



Barnstable County Health and Environmental Laboratory Analytical Report 



PILOT STUDY WATER SAMP 

SITE: 

LOCATION: 

DEPTH: 


LES 

DETECTION 
LIMIT: rnqO. 


MMR 
FS-12 


MMR 
FS-12 


MMR 
FS-12 


MMR 
FS-12 


MMR 
FS-12 


SAMPLE NUMBER: 
LAB SAMPLE NO.: 
MATRIX: 
METHOD BLANK (MB): 


INORG -092193-1 

93-2066-06 

WjUJjb 


INORG-092 193-2 
93-2079-03 

WATER 


INORG-092293-1 
93-2083-03 

WATFH 


INORG-092293-2 

93-2101-03 

yiAlEB 


INORG-092393-1 

93-2107-03 

WiOEfl 


TRIP BLANK (TB): 













FIELD BLANK (FB): 
EQUIP. RINSEATE (ER): 












DATE SAMPLED 
DATE ANALYZED: 


09/21^3 


oasi&3 


09/21/93 


09/22&3 


09/2*93 






pH 

DISSOLVED OXYGEN 
DISSOLVED Fe 
DISSOLVED Mn 
TOTAL Fe 
TOTAL Mn 


0.05 
0.10 
0.01 
0.10 
0.01 


5.83 
4.40 

22 
1.46 

25 
1.51 


5.66 
5.72 

17 
1.26 

31 
1.45 


5.64 
3.80 

18 
1.17 

30 
1.43 


5.85 
3.20 

19 
1.24 

24 
1.39 


5.8fl 
4.63 

18 
154 

24 
1.23 





































































UNI IS 
Level 




mgl 


mgl 


moA 


mcyu 


moA 


Dilution Factor 




Percent Solids, (%) 




Sample Weightforams) 





MICROBIAL INSIGHTS, INC. 
REPORT 



Microbial Insights, Inc. 



*" Comprehensive microbial community analysis 

Tom Mattis 

Advanced Sciences Inc. 
165 Mitchell Rd 
Oak Ridge, TN 37830 
(615)483-1274 

September 24, 1993 
Dear Tom: 

Enclosed is the final report for the six samples that we analyzed. We have a very good 
base line established and there were real differences between the samples. We did not 
process the DJglycerides for the last four samples because a standard is on back-order. 
We are not charging for the first two diglycerides because we could not complete the set. 
I was surprised to see such a strong quinone profile for sample WT17-86. There is good 
evidence that there is some aerobic respiration occurring in this well. 

Give me a call when you have a chance to read the report, and we can discuss the results. 

;ar6°s, 



Regards, 
Andrew White 



W 



201 Center Park Dr. Suite 1 140 

West 40 Trade Center 

Knoxvllle. Tennessee 37922-2105 

Tel: 615-966-7356 Fax:615-966-7357 



Microbial Insights, Inc. 
Sample Interpretation 



Six samples were analyzed for PLFA, PHA and Quinones. All samples were processed 
according to Microbial Insights standard operating procedures. 

Summary: 

The most active microbial community was located in well WT17 at 86 feet. This 
microbial community had the highest biomass, was the most aerobic, had the least 
nutritional stress, and contained high portions of Gram negative microbes. Well OW2 
appears to be missing some nutrient indicated by high levels of cyclopropyl fatty acids and 
the high levels of PHA/PLFA. Well OW1 seems to be impacted by a toxic environment as 
it has the high levels of trans fatty acids and the low diversity in the microbial population. 

Biomass: 

The samples can be broken into three groups by biomass. As seen on the Biomass graph 
and on the data summary sheet sample; OW2-86 had the least biomass, while samples 
OW1-79, OW1-87 and OW2-76 had the mid range of biomass and the highest biomass 
was WT17-78 and WT17-86. We have seen as little as 10 2 cells per gram soil (deep 
subsurface) and as much as 10^ (in surface compost). Sample WT 17-78 is in the higher 
range for subsurface samples. 

Nutritional Status: 

As outlined on the Data Summary Sheet, cy/w7c indicates the microbes growth phase 
(higher the ratio the slower the growth) and the w7t/w7c ratio indicates environmental 
stress. Sample OW1-87 is under the most environmental stress while OW2-76 indicates 
the slowest growth phase. What is interesting is that sample WT 17-86 has the highest 
biomass and the lowest stress (best nutritional status). 

Unbalanced Growth: 

This is also outlined in the Data Summary sheet. The slowest growing sample OW2-76' 
also has the most unbalanced growth as indicated by the high PHA/PLFA ratio. These 
microbes are most probably missing some essential nutrient. On the other end of the 
spectrum sample WT17-86' has very balanced growth. 

Community Structure: 

The microbes that are most active in degrading petroleum hydrocarbons are Gram 
negatives microbes that contain a large portion of Monoenoic fatty acids. Polyenoic fatty 



acids are indicative of Eukaryotes like Protozoa. Protozoa are known predators of 
bacteria and higher levels may inhibit remediation. It is interesting to note the differences 
between samples from OW1 and WT17. OW1 has lower levels of Gram negatives verses 
the Eukaryotes. Samples from WT17 (especially 86 feet ) has higher portions of Gram 
negative bacteria verses the Eukaryotes (see community structure graph). 

Well OW1 has the least diverse microbial community while OW2 and WT17 have more 
diverse communities. OWVs selective microbial community could be the effect of 
prolonged exposure to toxicity. 

Respiratory Quinones: (Aerobic/ Anaerobic indications): 

Petroleum hydrocarbons are degraded most effectively aerobically. There is strong 
evidence that aerobic respiration is occurring in well WT17 (86 feet) as the ratio of 
Benzoquinones/ Napthoquinones is 4.5 to one. The ratio is slightly above one in well 
OW1 at both depths which indicates aerobic respiration at lower levels than in well WT17 
(86 feet). 

Sample Relatedness 

The final graph is a statistical representation of how the samples are related. The 76 and 
78 foot depth samples from well WT17 and OW2 are grouped together. The deeper 
samples in these two wells are grouped together. Well OW1 at the 79' foot depth is the 
most different as it groups in the lower right corner. 



Microbial Insights, Inc 

Data Summary Sheet 



Sample 

Date Collected 
grams of sample 
Total Pmoles 



ASI Inc 

Project: MMR 



OW1-87* 0W1-79" 0W2-76" OW2-86" WT17-86 1 WT17-78' 

8/11/93 8/11/93 8/28/93 8/29/93 9/11/93 9/11/93 

76.02 27.27 75.05 75.05 75.76 75.38 

4,386 2,138 4,870 1,829 9,101 8,178 



Biomass Conversion 

cells/gram soil 

Nutritional Status 
cy1 7:0/1 6:1 w7c 
cy19:0/18:1w7c 

16:1w7t/16:1w7c 
18:1w7t/18:1w7c 
Total 



3.40E + 06 4.63E + 06 3.83E + 06 1.44E + 06 7.09E + 06 6.40E + 06 



3.6 
0.3 

NC 
1.0 
4.9 



NC 
NC 

NC 
3.2 
3.2 



6.2 


2.7 


0.8 


0.7 


).13 


0.54 


0.0 


0.0 


7.2 


3.9 



NC 
0.4 

NC 
0.0 
0.4 



0.0 
0.0 
2.0 



Unbalanced Growth 
PHB/PLFA 



Community Structure 

TBrSats 

Mono 

Poly 

Br Mono 

Mid Br Sats 

NSats 

Others 

Benzoquiones 

Napthoquinones 

Benza/Naptho 



ND 


ND 


3.8 


3.1 


1.4 


8.8 


56.5 


46.2 


62.9 


50.2 


60.7 


44.7 


9.1 


13.7 


1.8 


5.4 


1.3 


ND 


ND 


ND 


5.9 


1.3 


2.9 


2.2 


ND 


ND 


1.4 


0.6 


3.4 


4.7 


34.4 


40.1 


22.0 


39.0 


30.2 


36.4 


ND 


ND 


0.5 


0.3 


ND 


1.6 


181 


41 








1,056 





141 


35 








281 


26 


1.3 


1.2 


NC 


NC 


3.8 


NC 



Microbial Insights, Inc. 

Data Summary Sheet notes 

Biomass this is a cell equivalent by using the established PLFA content of E. coli. 

Nutritional Status 

cy/w7c The monoenoics (#lw7c) change to cyclopropyl fatty acids (cy#:0) as microbes 

move from a log to a stationary phase of growth (i.e. stop growing). This ratio 
varies from organism to organism or environment to environment but usually will 
fall within the range of .05 (log phase) to 2.5 (stationary phase). 

w7t/w7c Bacteria begin making trans fatty acids (w7t) under varying environmental 

stresses. For example bacteria make w7t- fatty acids in the presence of toxic 
pollutants like phenol. Ratios greater than 0.1 have been shown to indicate the 
effects of starvation on bacterial isolates. The range is generally between 0.05 
(healthy) to 0.3 (starved). 

Unbalanced Growth (PHB/PLFA) 

This is a ratio of storage lipid (PHB) to membrane lipid (PLFA) from the bacterial cell. 
Ratios range rom ND to 40.00. Ratios greater than 0.2 usually indicate the beginnig of 
unbalanced growth in at least part of the microbial community. Unbalanced growth often 
occurs in bacterial communities when a necessary nutrient is missing from the 
environment. 

Community Structure 

These estimates are based on the percent of the specific PLFA indicative of the different types, or 
classes of Fatty acid. The Analysis is broken down into several classes of fatty acids. 

Normal Branched Saturates (NSats) 

These fatty acids are used in the total biomass determinations but not for 
differentiating between classes of microorganisms. 

Terminally Branched Saturates (TerBrSats) 

These are common to man gram positive bacteria and are can be synthesized by 
some sulfate reducing bacteria. 

Mid -chain Branched Saturates (MidBrSats) 

MidBrSats are common in Aciinomycetes and other gram positive microorganisms. 
These have also been recovered in some sulfate reducing bacteria. 

Monoenoics (Monos) 

Monos are in many gram negative microorganisms and some microeukaryotes. 



Branched Monoenoics (BrMonos) 

BrMonos are common to sulfate reducing bacteria. 

Polyenoics (polys) 

Polys indicate the presence of eukaryotes. 

Gram negative bacteria generally are faster growing, utilize many carbon sources, and 
adapt quickly to a variety of environments. 

Gram positive bacteria are generally slower growing than gram negative bacteria, more 
resilient, and are capable of degrading many more difficult compounds. 

Eukaryotes include organisms like protozoa, alga, and plants. Protozoa in many instances 
are capable of feeding on bacteria. 

Respiratory Quinones: 

Benzoquinones are produce by aerobic bacteria with oxygen or nitrate as the terminal 
electron acceptor. 

Napthoquinones are produced with anaerobic respiration. The proportion of 
benzoquinones to napthoquinones gives in indication of the proportion of aerobic to 
anaerobic microbial activity. 

Definitions: 

PLFA Phospholipid Fatty Acids. These are a vital part of the cell membrane of 

microorganisms. 
PHB poly p-hydroxy butyric acid is formed by bacteria accumulating carbon. 
NC Not calculated. Because of division by zero or not applicable 
ND Not detected. 
NA Not applicable 
LB Found in the Laboratory Blank 
FB Found in the Field Blank 

BLB Sample has similar or lower biomass as the laboratory blank 
BLF Sample has similar or lower biomass as the field blank 
pmoles 10" 12 moles 
nmoles 10"^ moles 



Microbial Insights. Inc. Data Analys 


is Spreadsheet 






Ml Mole percent Table 


ASI, Inc. 










Project: MMR 














Date analyized 


8/1 6/93 


8/16/93 


8/31/93 


8/31/93 


9/13/93 


9/13/93 


Date Received 


8/1 6/93 


8/1 6/93 


8/31/93 


8/31/93 


9/13/93 


9/13/93 


Sample taken 


8:50 


17:20 


17:20 


9:00 


10:02 


8:59 


Date Collected 


8/11/93 


8/11/93 


8/28/93 


8/29/93 


9/11/93 


9/11/93 


Locations 


OW1-87' 


OW1-79' 


OW2-76' 


OW2-86" 


WT17-86 


WT17-78 


SAMPLENAME 


asi2.2 


asi2.'3 


asi3.3 


asi3.4 


asi4.2 


asi4.3 


grams soil 


76.02 


27.27 


75.05 


75.05 


75.76 


75.38 


concentration 


50 


50 


50 


50 


50 


50 


Dilution 


50 


50 


10 


10 


100 


100 


Total Pmoles 


4,386 


2,138 


4,870 


1,829 


9,101 


8,178 



Picomole % of each fatty acid found 



Terminally Branched Saturates (TerBr Sats) 
i14:0 



14:1 












1.3 


i15:0 






0.5 


0.8 






a15:0 






0.6 


0.4 


1.4 


2.3 


i16:0 






0.9 


0.8 






i17:0 






0.5 


0.4 






a17:0 






0.8 






1.6 


brl7:0 






0.4 


0.8 




3.6 


Total 


0.0 


0.0 


3.8 


3.1 


1.4 


8.8 


Monoenoics (Monos) 














16:1w8c 










5.3 


1.7 


16:1w9c 






1.6 








16:1w7c 


2.2 




2.2 


3.4 




1.7 


16:1w8c 






3.4 


0.6 






16:1w7t 






0.3 


1.8 






16:1w5c 






0.2 








cy17:0 


7.7 




13.9 


9.1 


17.9 


1.6 


18:1w9c 


21.7 


26.6 


4.1 


13.3 


4.7 


5.7 


18:1w7c 


10.7 


4.7 


21.3 


12.9 


23.2 


16.3 


18:1w7t 


10.9 


15.0 










18:1w5c 






0.1 


0.7 






cy19:0 


3.4 




17.4 


8.5 
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Microbial Insights, Inc. 
Quality control report 

Company: Advanced Sciences, Inc. 

Job# MMR 

PLFA PHA & Ouinone Analysis 

6 samples was analyzed for PLFA PHA and Quinones. 

All instruments used in the analysis were calibrated and operated within acceptable 
ranges. The instruments were calibrated according to Microbial Insights, Inc. Standard 
Operating Procedures (SOP) EQ1. 

The following solvents were used during the analysis and were free of contamination. 

Chloroform Lot #'s 922972 

Methanol Lot #'s 932198 

Acetone Lot #'s 1 65 AC 

H 2 Buffer Lot # PB010 

All laboratory blanks were free of contamination. 

All data generated through this analysis was acceptable 

All required analysis holding times were met. 

Samples arrival conditions were acceptable. 

No QC or analytical problems were encountered. 
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APPENDIX K 



REMEDIAL INVESTIGATION REPORT 
GEOLOGIC CROSS SECTIONS 
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Fig. 3-2. Geologic cross section location map. 
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Fig. 3-3. Geologic cross section A-A'. 
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Fig. 3-4. Geologic cross section B-B'. 
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Fig. 3-5. Geologic cross section C-C 
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Fig. 3-6. Geologic cross section D-D'. 



